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 Using the established gravity model and the Coordinated Portfolio Investment 
Survey, the thesis studies the determinants of bilateral bond holdings in Asean+3.  
Financial sector development, macroeconomic factors, institution qualities and human 
capital are found to be significant factors that influence the level of bond holdings in the 
region.  Capital control, in both host and source countries, are found to have a very 
detrimental effect on the bond market.  On the other hand, countries which share a 
common language tend to receive share a higher level of bond holdings between them.  
The effects of the three countries on the region’s bond holdings were also individually 
tested.  Hong Kong was found to have a positive impact on the region through its 
financial sector.  The territory’s openness has also contributed to the level of bond 
holdings.  Korea seems to have the greatest impact on the region, despite being only the 
15th largest bond holder (in absolute value) in the region.  However, Japan was found to 
have a relatively less influence on the growth of bond market in this region.  The 
groupings for the Asian Bond Market were briefly tested in this thesis.  The findings 
suggest that Asean+3, Asean+2 and even Asean+1 are arrangement that can bring about a 
positive influence on a bond market.  Finally, Asean is found to be insufficient in 
creating a bond market on its own.   
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As the process of globalization and financial liberalization continues, cross border 
capital movements have dramatically increased for the past decade.  Unfortunately, 
there is little empirical work on the determinants of global capital movements compared 
to other fields in international economics.  Even less work was done on the study of 
bond market in Asia.  Papaioannou (2004) suggested that this might be due to the 
absence of a sound theory and the difficulty in obtaining data for capital movements.  
This thesis seeks to fill up this gap by examining the determinants of bilateral bond 
holdings within Asean+3 in the context of the Asian Bond Market. 
The second aim of this paper is to understand the geography of investments within 
Asean+31.  Theoretically, in a perfect world without any frictions between different 
countries, each country would hold identical portfolios of money and security, regardless 
of nationality.  However, empirical studies from this thesis and other literature show 
substantial deviation from this theoretical benchmark.  The identification of the 
determinants of bilateral stock holdings provides a better understanding to the limiting 
factors that cause the deviations from the theoretical benchmark.   
According to Lane and Milesi-Ferretti (2001), strong bilateral variations in portfolio 
allocation is a feature of international investment patterns: different source countries 
assign very different weights across different host countries.  By examining 
determinants of bilateral bond holdings, this thesis also aims to provide an explanation to 
                                                        
1 Asean+3 refers to Asean, Japan, Korea and China.  Unfortunately, China is a not a participant of the CPIS survey, 
the main data source that is used in this thesis, therefore it has been omitted in this study.  Impact of the omission 
would be discussed in Chapter 3.  However, Hong Kong, an important bold holder in this region under Chinese 
sovereignty, is examined extensively in this thesis. 
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these portfolio asymmetries, which may have significant implications in terms of 
economics linkage.  Two examples can be used to illustrate the above point.  Firstly, a 
financially-remote country tends to receive less investment and has to pay a higher cost 
for access to international market.  By identifying the determinants, or bottlenecks, of 
bond holdings in these countries, one could suggest policies that can increase the stock of 
bond holdings in these countries.  Secondly, a negative shock on a host country would 
also have a greater impact on sources countries which have a higher level of investments 
than source countries with less investment in that particular host country.2 A study on the 
determinants of bond holdings would allow us to explore these linkages.   
In the context of Asean+3 and the establishment of Asian Bond Market, this thesis 
allows us to identify the factors that have hindered member countries from holding and 
receiving a higher level of bond holdings and hence prescribe policies to enhance the 
financial infrastructure for development of both the national and regional bond market.  
In this thesis, determinants such as institutional reforms and the investment in human 
capital, determinants will be tested.  The identification of such determinants allows for 
feasible policy tools that can be used to increase the level of bilateral bond holdings 
between two countries.  It would also allow us to explore the current economic linkages 
within and without the region, which are important factors one must consider should one 
want to build a viable common bond market, bearing the importance of incentives and 
coordination in mind. 
Using annual data from the Coordinated Portfolio Investment Survey (CPIS) which 
records the bilateral bond holdings between 11 host countries and 63 source countries3, 
                                                        
2 The two examples here are taken from Lane and Milesi- Ferretti (2004) 
3 Bilateral bond holding records the holdings between a country pair, which consists of a host country and a source 
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this thesis shows that macroeconomics, financial sector development, institutional quality 
and human capital are important determinants of bilateral bond holdings in Asean+3.  
The successful gravity model, which quantitatively studies assets holdings as a function 
of the distance between two countries, was used to carry out this empirical study.  Most 
of the results obtained in this thesis are consistent with the results from other literature. 
We also performed a sensitivity analysis to check the robustness of the results.  
Almost all the variables retain their significance when changes were introduced to the 
regressions.  By changing the sample used in the study, we examine the impact of the 
current geographical cooperation arrangement, namely, Asean+3 and other possible 
alternatives.  We found that Asean+3 is a feasible geographical arrangement and in fact, 
as long as either two of the three countries are included into the arrangement, that 
arrangement would be feasible.  Japan, despite the size of its economy and its bond 
market, seems to play a less important role than Korea, Singapore and Hong Kong in the 
creation of an Asian Bond Market.  Asean, despite including Singapore, is found to be 
inadequate in creating a common bond market on its own.   
This thesis is organized as follows.  Chapter 2 starts with a review of previous 
studies, followed by a discussion of the data set and the stylized facts of current bond 
market in Asia in Chapter 3.  Chapter 4 outlines the baseline model, a modified gravity 
model.  In Chapter 5, we add in different categories of independent variables to the 
baseline model to study the determinants of bilateral bond holdings in Asean+3.  
Chapter 6 provides a sensitivity analysis for the results obtained in the previous chapters.  
Finally, Chapter 7 reiterates the findings and draws together some conclusions and 
suggestions for further research.
                                                                                                                                                                     
country.  Each country in the sample can be a host country, a source country or both. 
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 CHAPTER 2 
LITERATURE REVIEW 
 
2.1 Asian Financial Crisis and the Asian Bond Market 
Financial reforms in Asia are increasingly important after the 1997 Asian 
Financial Crisis, which exposed the structural weaknesses in the region’s financial system.  
Among the numerous initiatives that took place, the call for an establishment of an Asian 
Bond Market seemed to be the most important.  During the crisis, the failure to roll over 
short term debt denominated in foreign currencies played a large role in aggravating the 
situation.  Most banks in Asia had a very high proportion of short term debts as their 
liability; yet, the loans they issued had a much longer term of maturity.  Should the 
banks’ creditors refuse to roll over the short term debt and demand immediate payment 
during adverse financial situations, most banks in the region would encounter a serious 
liquidity problem which would, not uncommonly, lead to insolvency.  This is the 
“maturity mismatch” problem4, which unfortunately demonstrated its devastating effect 
during the Crisis.   
The Crisis was also caused by another mismatch – the “currency mismatch”.  
Most of the loans outstanding were denominated in foreign currencies, mainly US dollars. 
That would imply a heavy strain on the foreign reserves when creditors demand 
repayment, since the debts must be repaid in foreign currencies.  Such a strain on the 
reserves weakens the financial health of an economy and further exposes it to potential 
speculative attacks, especially when the economy adopts a fixed exchange rate system.  
Furthermore, should the domestic currency depreciate, the size of the foreign debt would 
                                                        
4 Calvo and Reinhart (2000) 
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increase significantly and further weaken the financial health of corporations in the 
economy, not to mention its hindrance on the economy’s recovery.  
Maturity mismatch problem and currency mismatch constitute the “double 
mismatch” problem.  Retrospectively, one can observe that the size of the short term 
debt was small compared to the total reserves that were accumulated in Asia.  It is a sad 
irony that a relatively small amount of debt would bring such grave impact to various 
countries in Asia.  These problems and observations prompted then Thai Prime Minister, 
Mr. Thaksin, to call for the creation of an Asian Bond Market in 2002.  The creation of 
the market aimed to alleviate the “double mismatch” problem.  Since bonds are long 
term debts, it would reduce the problem of maturity mismatch by minimizing the short 
term liabilities of financial institutions.  Secondly, if bonds were to be denominated in 
local currencies, the currency mismatch problem would be reduced too.  Furthermore, 
the creation of an Asian Bond Market would provide an alternative channel of finance 
should other channels of financial intermediation, for instance, bank loans and equities 
market, fail.   Finally, the Asian Bond Market can be a financial device with which 
funds can be allocated more efficiently within the region for investment purposes.  From 
2000 to 2003, major Asian economies excluding Japan had doubled their total foreign 
exchange reserve from US$700 billion to US$1,200 billion.  This created a strong 
investment demand for bonds and the need to channel these funds to more productive and 
rewarding sectors.  
 Theoretically, the creation of a bond market can create a more diversified financial 
system (Eichengreen, 2004).  The additional bond market can improve risk management 
and reduce the overall risk that was created by heavy investment in the equity market.  
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Furthermore, it could enhance the efficiency in the financial sector.  If the advantage of 
banks, due to their better assess to information, is to facilitate the finance of young and 
government related companies, then the establishment of bond market would be an 
effective channel to provide credit for large and established firms.  Given that most 
Asian economies relied heavily on the banking sector as a channel of financial 
intermediation, governments had the incentive to ensure that large banks do not fail.  
Unfortunately, this created a potentially serious moral hazard problem which would 
reduce the efficiency of the economy and encourage excessive risk taking activities by 
the financial sector.  The creation of a bond market would serve to reduce this potential 
moral hazard problem. 
 
2.2 Post Crisis Initiatives in the Asian Bond Market 
 With all these promises, it is of little surprise that Asian economies are devoting 
resources to create the Asian Bond Market.  In 2002, the Asian Bond Market Initiative 
(ABMI) was launched.  This was a step taken by Asean+3 to create a dynamic bond 
market in the region.  The ABMI aims to encourage participation from a greater variety 
of issuers and enhance the market infrastructure to facilitate the development of the bond 
market.  Under the ABMI, six work groups have been created to address key areas of 
bond market development.  Work Group 1, headed by Thailand, has been given the task 
to create new securitized debt instrument and increase the supply of local currency 
denominated bonds.  They also look into the provide research for the establishment of 
Regional Basket Currency Bond.  Korea and China lead Work Group 2 in creating a 
credit guarantee and investment mechanism.  They have been looking into different 
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organization options for the above mechanism.  Work Group 3, under leadership of 
Malaysia, examines the possibilities of a regional settlement linkage and identifies the 
possible obstacles that impedes cross border bond investment and issuance in this region.  
Japan and Singapore work on the rating systems in Asia as leaders of Work Group 4.  
They also provide technical assistance to three areas of rating systems: the strengthening 
of local credit rating agency, status regulatory framework in Asia and regulatory 
harmonization.  Malaysia and the Philippines head the Technical Assistance 
Coordination Team whose role is to facilitate technical coordination activities on regional 
bond market development.  Finally, Cambodia and China provide the leadership for 
Ad-Hoc Support Team for The Focal Group, which operates the Asian Bond Online 
Website and promotes discussions on Asian Bond Standards.  The Focal Group was 
setup by Asean+3 in 2004 to coordinate the work of ABMI Working Groups.   
Besides the ABMI, central banks and monetary authorities in East Asia also 
established Executives’ Meeting of East Asia Pacific Central Bank (EMEAP) – a forum 
that aims to strengthen cooperation among its members.5  The EMEAP studied the 
potential of an Asian Bond Fund (ABF), with the aim of providing a catalyst for private 
investments in Asian currency bonds and diversifying investment of foreign currencies 
dominated assets currently held be Asian central banks.  In June 2003, ABF was 
launched.  The Fund’s size was about US$ 1 billion and was invested into a basket of 
US dollar denominated bonds issued by Asian sovereign and quasi-sovereign issuers in 
EMEAP economies.  Bank of International Settlement was appointed to manage the 
ABF. 
                                                        
5 Members include Reserve Bank of Australia, People's Bank of China, Hong Kong Monetary Authority, Bank 
Indonesia, Bank of Japan, Bank of Korea, Bank Negara Malaysia, Reserve Bank of New Zealand, Bangko Sentral ng 
Pilipinas, Monetary Authority of Singapore, and Bank of Thailand. 
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Asian Bond Fund 2 (ABF2) was launched in December 2004.  It was invested 
into local currency bonds issued by sovereign and quasi-sovereign issuers in EMEAP 
economies. It consists of two components, Pan-Asian Bond Index Funds and Fund of 
Bond Funds.  The former was invested into local currency bonds while the latter is a 
two layered structure with a parent fund which invests into a number of sub-funds 
comprising local currency bonds issued by EMEAP economies.  Designed to facilitate 
investments by other public and private sector investors, EMEAP hopes that ABF2 will 
encourage the development of index bond funds in the regional markets and enhance the 
domestic and regional bond market infrastructure.   
Asia Cooperation Dialogue (ACD) is another initiative that was taken to create 
the Asian Bond Market.  Formed in 2001 by Asean Foreign Ministers, ACD aims to be a 
forum for Asean nations to explore different approaches to issues of mutual interest, 
create public awareness and to lobby for political support for its activities.  Under the 
leadership of Thailand, a Working Group on Financial Cooperation was created to 
establish a set of guidelines for developing strong Asian bond markets.  ACD is also 
tasked to coordinate with other forums (for instance, the Executives' Meeting of East Asia 
Pacific Central Banks (EMEAP), Asia Pacific Economic Cooperation (APEC), and 
ASEAN+3) that were mentioned to ensure an efficient development of the Asian Bond 
Market. 
Other work groups have been looking into issues such as: 
• Creating a clearing and settlement system in the region 
• improving financial regulations to prevent insider trading and market 
manipulation and to protect minority investors 
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• improving the standard of accounting and disclosure 
• providing bond pricing benchmark and the feasibility of regular issuance of 
government bond 
• encouraging institutions to bold both risky and investment grade asset to provide 
liquidity for the bond market 
The above issues can be summarized into two major components: providing the 
financial infrastructure for the bond market and removing the impediments to its 
development.  Much work, including conferences, work groups and discussion groups, 
has been devoted to the above issues.  Unfortunately there has been very little empirical 
literature on the current state of the bond market in Asean+3 and the determinants of 
cross border bond stock in the region.  Prior to the review of the empirical literature on 
the bond market, we will examine the background on the popular gravity equation. 
 
2.3 The Gravity Equation 
The gravity equation has been acknowledged as one of the most successful 
empirical models in the field of international economics.  The first application of the 
gravity equation began in the 1960s, when Tinbergen (1962) used the equation to 
estimate trade flows between different countries.  One of the first researchers who 
provided a formal theoretical framework for the equation was Anderson (1979).  In his 
paper, he derived a few models based on different assumptions.  Below is his pure 
expenditure system model based on the identical Cobb-Douglas preference assumption: 
The gravity equation is usually defined as: 
   Mijk=αk YiYjNiNjdijUijk    where        (2.1) 
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 Mijk is the trade flow of factor k from country i to country j (in dollar value) 
Yi and Yj are incomes for country i and j 
Ni and Nj are population for countries i and j 
dij is the distance between county i and j 
Uijk is a zero mean error term which follows a lognormal distribution  
 
Consumption in value terms of good i in country j (= imports of good i by country j) is 
Mij=biYj. Incomes must equal sales, therefore Yi=bi(Σj Yj). 
Solving for bi and substituting into (2.1) 
      Mij= Yi Yj/ Σj Yj         (2.2) 
This gives us the simplest form of gravity equation which suggests that cross border 
flows of goods is dependent on the income level of two countries.  Subsequently, 
Anderson modified his model by adding constant elasticity of substitution (CES) 
assumption.  Taking an alternative route, Bergstrand (1985, 1989) included monopolistic 
competition assumption into the model and derived the gravity equation.  Following up 
on Bergstrand’s influential paper, Helpman (1987) used this established linkage between 
the gravity equation and monopolistic competition.  He found that the close fit obtained 
by the gravity model provided evidence for the validity of the monopolistic competition 
assumption.  The sample used by Helpman included mainly OECD countries where 
markets were generally accepted to have monopolistic competition.  Hummels and 
Levinsohn (1995) tested the same proposition with a more diversified data set and 
different estimation techniques.  Similar to Helpman (1987), they found that gravity 
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model works well for OECD countries.  However, they also found that gravity model 
works well with non OECD countries where monopolistic competition assumption is not 
as plausible.  Based on their findings, they suggested that gravity model is not unique to 
monopolistic competition.  Deardoff (1995) agreed with Hummels and Levinsohn’s 
findings and further showed that the gravity equation can be justified by standard trade 
theory.  In 2001, Anderson and van Wincoop derived an operational gravity model by 
manipulating the CES expenditure system that can be estimated easily.  Therefore, the 
gravity model is not merely a successful empirical tool, it also has a sound theoretical 
framework.  
 
2.4 Literature Using a Push and Pull Factors Framework 
 Before bilateral financial data become easily available, most literature utilized the 
Push and Pull Factors Framework to analyze the determinants of international capital 
flows or international capital stock holdings.  Starting from 1980s, the first wave of 
studies on the topic made use of econometric techniques to quantify the determinants of 
capital flow under the frame work of push and pull factors.  Calvo, Leiderman and 
Reinhart (1993), using principal components analysis and a structural VAR, found that 
global factors, especially the US interest rate and industrial production, account for about 
50% of the variance of forecast errors in foreign exchange reserves and exchange rate 
variables.  Fernandez-Arias (1994) found that the global interest rate decline in the early 
90s accounted for a very big increase in international portfolio flows to emerging markets 
between 1989 and 1993.  Another study by Chuhan, Claessens and Mamingi (1998) 
concluded that global factors (again, US interest rate and industrial production), are 
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significant in explaining capital flows.  Country credit ratings and secondary bond 
prices are important in Asia too.  Fornari and Levy (1999) concluded that financial 
variables, such as stock market capitalization, have a higher explanatory power than 
macroeconomic variables such as output and international trade.  Dasgupta and Ratha 
(2000) found that portfolio flows have a positive relation with countries’ current account 
deficit, FDI and growth performance.  They also found that global liquidity conditions 
are important to the flows to emerging countries.   
A World Bank Publication (1997), again using principal component analysis, 
suggested that factors which drive capital flows change over time.  For instance, they 
found that domestic and structural factors played a more important role during 1994-1995 
then previous years.  Furthermore, the Bank also found that there was a clear upward 
trend in equity flows to Asia and Latin America.  Using cointegration techniques, Taylor 
and Sarno (1997) concluded that both domestic and global factors play a part in 
explaining bond and equity flows to emerging countries and are significant as long run 
determinants of portfolio flows.  With findings similar to Taylor and Sarno, Montiel and 
Reinhart (1999) suggested that both domestic and global factors are complementary, with 
domestic factors governing the timing and size of capital inflows and global factors 
determining the geographical distribution of the flows.  Specific country characteristics 
have a role to play in influencing how much foreign capital a country can attract.  
Another interesting finding by Montiel and Reinhart is that capital controls affect the 
composition, and not the size, of capital flows.  Sterilized measures affect both 
composition and size, directing flows to short maturities.   
In another study by World Bank (2001), VAR techniques were used to examine 
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the lagged relation between capital inflows and domestic determinants.  They found that 
access to international capital market relies heavily on low inflation and adequate 
reserves, while financial developments in the economy also have a part to play. 
 
2.5 Empirical Literature Using the Gravity Model 
 With the greater availability of improved data set, particularly bilateral data of capital 
stock between source and host countries, a wave of literature on the determinants of 
capital flows made use of the gravity model to study the subject.  A general study across 
different financial assets (Bonds, Equities and Bank Loans) was done by Ghosh and Wolf 
(2000) where they explored the effects on geographical location on various types of 
capital flows.  They suggested that the lack of economic development in host countries 
is a major factor in determining the lack of access to the international capital market.  
Countries with less matured or sophisticated financial system can only improve their 
access to the international market when their economies mature.  Secondly, they found 
that distance from matured markets plays an important role in determining the size of 
capital flows to emerging countries.  Countries in Africa and Latin America tend to 
receive less capital flows compared to countries in other regions.  Interestingly, the 
effect of location disappears once controls for other determinants, notably total and per 
capita GDP, are included.  Finally, they found that different type of capital flows 
(Exports, FDI, loans, debt and equity) exhibit similar patterns with distance between host 
and source countries recording a significantly negative relationship.  
 
2.5.1 Studies on Bank Loans Using Gravity Model 
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 Many studies have made use of data provided by Bank for International Settlement 
(BIS) to study bilateral bank flows, given the data’s quality and availability.  Buch 
(2000a) found that the most important determinant of bilateral bank flow is financial 
development in the host country, which is similar to the finding of Ghosh and Wolf 
(2000).  She suggested that capital controls do not have a significant impact on bilateral 
bank flows.  Furthermore, the geographical distance between the lender and the 
borrower has a negative effect on the size of bank loans between the two countries.  In a 
follow-up study, Buch (2000b) found that EU’s Single Market Programme and Basel 
Capital Accord had a positive relation with cross border banking activities.  While 
regulation and information cost are important to her sample countries, their relative 
importance is not the same.  Her gravity model setup suggested that distance, the 
possession of a common language and a common legal system assert influence on bank 
flows.  Focarelli and Pozzolo (2000) found that bank loans tend to flow to countries 
where expected profits are large.  Expected economic growth and efficiency of local 
banks are factors that are more important than the degree of openness in host countries 
and the economic relationship between the host and source countries.  In another study 
using BIS data, Kawai and Liu (2001) reported that trade flows encourage cross-border 
bank lending.  They also found that consumption is inversely related to bank flows 
while crediting ratings of the host countries play a positive role in drawing bank flows.  
Their evidence suggests that exchange rates’ volatility reduces bank lending.  Finally, no 
consistent relationship was found between the interest rate spread (between host and 
source countries) and the size of bank flows.  Jeanneau and Micu (2002) tested the 
effect of fixed exchange rates on bank lending in their regressions and found that the 
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former has a positive effect on the latter.      
 Ferrucci (2004) contested that economic conditions in host countries have a greater 
influence on bank flows.  With that exception, Ferrucci agreed with previous 
researchers’ findings on how exchange rate variability, trade and yield spread affect bank 
flows.  Furthermore, his research pointed out that the overall indebtedness of the 
borrower and global equity returns are negatively correlated with the size of bank flows.  
Eichengreen and Park (2003) attempted to account for the difference in size of bank 
flows between Asia and Europe.  They found that gravity models are not sufficient to 
explain all observed differences.  However, policy variables such as trade, capital 
control and financial market development made up for what is missing in the gravity 
model once they have been included.  Papaioannou (2004), in his detailed study, found 
that sophisticated institutions are a key driving force for international bank flows.  
Bureaucratic quality, time required to legal procedure, government ownership of banking 
system have a very significant influence on the size of bank flows.  Furthermore, he 
found evidence that the European integration process has increased cross border bank 
flows within Europe.   
    
2.5.2 Studies on Equities Using Gravity Model 
Compared to studies on bank loans, literature on international equity flows is 
much fewer in number.  Ghosh and Wolf (2000) found that basic gravity model 
variables behaved reasonably well in their estimation of equity flows (four countries that 
were tested).  Except for the United Kingdom, the GDP of Germany, Italy and United 
States are all significant in explaining the level of equities held by each country.  
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However, the distance variable for England has a negative and significant coefficient, 
supporting the hypothesis that location plays a part in determining the amount of equity 
investment a country receives.  Portes and Rey (2005) found that gross transaction flows 
depend on market size in source and host country together with trading cost, which is in 
turn influenced by both information and transaction technology.  Using variables such as 
distance to proxy information cost, they suggested that the geography of information is 
the main determinant of the pattern of international transactions.  They also showed that 
the gravity model explains international holdings of financial assets as well as 
international trading of goods. 
 
2.5.3 Studies on Bonds Using Gravity Model 
 Unfortunately, literature on determinants of bond flows is just as limited as that 
of equities.  Ghosh and Wolf (2000) found that gravity model did not provide a 
consistent result for all three countries tested.  Samples for the United States explained 
around 70% of the total variations of the dependent variable with all the gravity model 
variables being significant.  However, the estimations for Germany and Italy were not 
significant.  Furthermore, due to the fact that a single country was used for each 
equation, the sample size, which ranges from 10 to 49, was small.   Buch (2000b) made 
use of IMF data and found that gravity model variables provide reasonable estimates.  
Host countries development level is found to be an important factor in determining the 
size of bond holdings.  On the other hand, country size is insignificant as a factor.    
Eichengreen and Luengnaruemitchai (2004) used data from Bank of International 
Settlement to test numerous theoretical hypotheses for Asia’s relatively small bond 
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market.  A regression model, estimated by generalized least squares, was used to test the 
following hypotheses: dominant role of banks in Asia, the relatively small size of Asian 
economies, Asia’s relatively slower development, quality of regulations and 
macroeconomic policies (for instance, exchange rate policies).  They found that no 
single class of factors is entirely responsible for the small size of Asia’s bond market.  
Rather, all the hypotheses contributed to the size of the bond market to a different extent.  
They further concluded that the size of the market, institution and regulatory qualities are 
all important factors in determining the size of bond market.  In their regressions, a 
dummy variable for Asia was included.  The variable is significant and is interpreted as 
“the development of bond markets continues to be held back by Asia’s history and current 
circumstances in ways that are not fully captured by other explanatory variables”.  
However, once they controlled for the region’s structural characteristics and 
macroeconomic polices, the Asian dummy variables lost their significance as the 
additional controlled variables had fully accounted for the difference in bond market 
between Asia and other parts of the world.  From this evidence, they suggested that 
there is room for governments to aid the development of the market through sound 
macroeconomic policies.  
In a follow-up paper (Eichengreen and Luengnaruemtichai, 2006), the authors 
further pursued the topic on an international level.  They made used of the data from the 
Coordinated Portfolio Investment Survey (CPIS) and employed a gravity model to 
estimate the different determinants of international bond holdings across countries.  In 
their gravity model, dummy variables for intra-Asian flows and intra-European bond 
flows were included.  They found that capital controls assert a strong negative influence 
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on the stock of bonds held bilaterally.  Volatility of exchange rates reduces the size of 
bond holdings and the interest rate proves to be a significant variable, with source 
countries’ interest rates seemingly play a larger role than host countries.  Credit ratings 
of host countries display a robust and positive influence.  Finally, they found that 
corruption, time required for contract enforcement and bureaucratic qualities are 
significant variables that would affect the size of countries’ bond holding.  They also 
studied interaction between the geographical dummy variables and the above determinant 
variables.  For instance, coefficients of dummy variables for Latin America have been 
negative until the addition of quality of institutions.  This implied that the lack of high 
quality institutions has been an important factor which deters countries from purchasing 
bonds in Latin America.  For Asia, they found that the significant Asian dummy variable 
would be reduced to zero when financial sector variables were included.  In the same 
setup, the dummy variable for Europe remains significant.  From these estimates, they 
concluded that cross border participation in Europe cannot be sufficiently explained by 
financial sector development.  The significant Europe dummy variable, they suggested, 
points to the greater regulatory harmonization in Europe relative to the rest of the world.  
This in turn suggests that integration in Europe is more advanced than Asia.  Though not 
as integrated as Europe, they concluded, Asia as a region has made considerable progress 
in integration when compared to the rest of the world. 
The review for above papers has been done in detail as this thesis seeks to further 
investigate the issue based on the techniques used in the two papers.  Instead of studying 
the determinants of international bond holdings, this thesis specifically aims to identify 
the determinants of bond holdings by other countries within Asean+3 using the gravity 
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model.  As mentioned in this chapter, the creation of an Asian Bond Market is a very 
important agenda in this region.  Yet much of the work has been devoted to quantitative 
studies on the subject such as legal harmonization and creation of settlement systems.  
Little has been written on the determinants of bond holdings with Asean+3, the main 
proponent of the Asian Bond market.  This thesis seeks to fill this gap with a qualitative 
study on the current bond market conditions in the region.   
The gravity model was chosen to carry out this quantitative study for two reasons.  
Firstly, it has a strong theoretical framework and has been one of the most successful 
empirical models in international economics.  Furthermore, as seen from the empirical 
literature review, recent papers have used the gravity model to study the determinants of 
financial assets and have found the model to be useful.  Secondly, it allows us to 
effectively utilize the new CPIS data, given that it is a set of bilateral data between 
participating economies and host countries.  With the significant increase in the number 
of participating economies for the past few years, the new information that can be 
provided by the new data set has not been fully utilized, despite the increasing amount of 
literature that made used of the data set.  Certainly, CPIS data set can be a useful data set 
in the study of bond market in Asean+3 as little work has been done on the latter.  The 
gravity model would be a good empirical strategy to unlock the information from the set 
of bilateral data. 
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 CHAPTER 3 
ASEAN+3 BOND MARKET –  
DATA LIMITATIONS AND STYLIZED FACTS 
 
3.1 Data Sources 
The dependent variable used in this thesis, the log of bilateral international 
holdings of long term debt securities, is obtained from the Coordinated Portfolio 
Investment Survey (CPIS).  The CPIS is compiled by the International Monetary Fund 
(IMF) and is a response to the increasing difficulty in measuring international flows that 
was created by the continuous process of financial liberation.  Great imbalance between 
financial assets and liabilities has been observed and flows that were recorded tended to 
be higher for liabilities than for assets.  Between 1990 and 1998, the former has 
exceeded the latter, cumulatively, by US$ 950 billion.  
 Therefore, the purpose of the CPIS is to improve statistics of bilateral holdings of 
investment assets in the form of equity, long term debt and short term debt.  All data in 
the CPIS are valued at market prices and broken down by the economy of residence of 
the issuer, while central bank reserve holdings are excluded.  The survey is conducted 
simultaneously by all participating economies.  To ensure comprehensiveness and 
consistency across countries, consistent definitions and best data collection methods were 
encouraged and used.  The outcome is a unique data set which captures the world totals 
and the geographical distribution of the holdings of portfolio investment assets.   
 Up till today, five editions of the surveys have been released.  The first edition was 
released in 1997, in which 29 economies participated.  As the annual release of the data 
continued from 2001 to 2005, the number of participating countries grew.  In 2005, 72 
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countries participated in the survey.   For each participating economy, the survey 
reports all 236 destination countries whose bond is held by the participating economy, 
though some data are missing.  This thesis specifically examines the determinants of 
bond holdings within Asean +3.  Thus, unlike other studies which used CPIS data, this 
thesis only includes samples where host countries belong to Asean +3.6  For instance, 
EU15 and American bond holdings in Asean +3 would be included in our sample while 
Korean holdings of Norwegian bonds would not be included in this thesis.  This would 
leave us with 11 host countries in Asean+3 (Indonesia, Malaysia, Philippines, Singapore, 
Thailand, Vietnam, Cambodia, Laos, Republic of Korea, Japan, China, Hong Kong and 
Macau) and 63 source countries from different regions in the world.7  China and Taiwan 
province of China did not participate in the Survey and hence have been omitted from the 
sample used in this thesis.   However that would not pose a major problem as we 
understand that China’s holding of Asean+3 bonds is not as significant as her holding of 
American and European bonds, which are outside of the scope of this thesis.  Countries 
such as Myanmar and Brunei have also been omitted due to insufficient data.  Again, 
one would not expect that to have a strong impact on the estimates as their existing 
bilateral holdings of bond holdings within Asean+3 is relatively small.    
 
 
                                                        
6 Participating countries in the CPIS are included as the source countries.  However, host countries include some of 
the non-participating countries because the participating countries have reported their holdings of bonds issued by 
non-participating host countries.  An example relevant to this thesis is China.  Though not a participating country, it 
is listed as host countries as different source countries have reported their bond holdings in China. 
  
7 They include United States, United Kingdom, Isle of Man, Austria, Belgium, Denmark, France, Germany, Italy, 
Luxembourg, Netherlands, Norway, Sweden, Switzerland, Canada, Japan, Finland, Greece, Iceland, Ireland, Malta, 
Portugal, Spain, Turkey, Australia, New Zealand, South Africa, Argentina, Brazil, Chile, Colombia, Costa Rica, Panama, 
Uruguay, Venezuela, Bahamas, Aruba, Bahrain, Cyprus, Lebanon, Egypt, Arab Rep., Hong Kong, Indonesia, Korea, 
Macao, Malaysia, Pakistan, Philippines, Singapore, Thailand, Mauritius, Vanuatu, Kazakhstan, Bulgaria, Russian 
Federation, Ukraine, Czech Republic, Slovak Republic, Estonia, Hungary, Poland, Romania 
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3.2 Data Limitations 
 Problems can arise from the CPIS data.  Firstly, there is incomplete country 
coverage.  A number of countries did not participate in the survey.  In our thesis, they 
include China and Taiwan.  Secondly, certain countries within Asean have bilateral bond 
holdings that are less than USD $500,000 and they are recorded as zero.  Zeros in the 
samples have been replaced by 0.001 so that they could be included in the regression.8  
These small entries might have a slight effect on the estimates of independent variables as 
they may cause the distribution of the dependent variable to be skewed to the left.  
Fortunately, given the sufficient sample size available, the Central Limit Theorem can be 
applied to alleviate the problem. 
 Finally, third party holdings may pose a problem for the accuracy of the data, given 
that CPIS is based on custodians instead of end-users.  Third party holdings refer to 
securities issued by country B and held by an institution residing in country A by a 
resident in yet another country.  Since the survey has been measured based on 
custodians, the accuracy may be compromised as third party holdings may not be 
accurately recorded.  Being fully aware of the problem, CPIS has set up a taskforce to 
look into this issue and one of the proposed solution is “third party reporting”, where 
custodians in one jurisdiction are asked to report securities held on behalf of, and issued 
by, residents of another jurisdiction. 
 
3.3 Stylized Facts of the CPIS Data 
 Table 3.1 shows the amount of bonds holdings hosted by Asean+3, i.e. value of bond 
                                                        
8 Rose and Spiegel (2006) used the same treatment to their CPIS data in their study on offshore financial center using 
the gravity model. 
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issued by Asean+3 and held by rest of the world.  Not surprisingly, Japan is way ahead 
of any other country in Asia.  The sum of bond holdings of all other countries in 
Asean+3 together accounts for only 62% of the Japanese bonds issued and held by 
foreigners.  This coincides with the fact that the Japanese bond market is much larger in 
terms of size and liquidity.  The second country in terms of largest value of bonds issued 
and held is Korea.  Despite only being one sixth the size of the Japanese Bond Market, 
the amount of Korean bonds held by other countries is twice the size of her Malaysian 
counterpart.  The size and liquidity of the Japanese and Korean bond markets are much 
stronger than the bond markets in Asean countries.  These differences prompt one to 
question the ability of Asean to create a vibrant bond market apart from China, Japan and 
Korea.  This issue will be tested in a later chapter. 





2005 Value of 
Bonds 
(US$ Billions) 
% of Total 
Asean+3 
GDP (%) 








1 Japan 38609.25 168.39 29.02 60.44 708.67 
2 Hong Kong 29944.97 8.19 22.51 2.94 51.22 
3 Singapore 25442.96 20.47 19.13 7.35 68.42 
4 Macao9  
 
14148.48 0.00 10.64 0.00 0.02 
5 South Korea 13209.60 32.29 9.93 11.59 139.25 
6 Malaysia 4434.35 15.83 3.33 5.68 69.21 
7 Thailand 2440.39 4.60 1.83 1.65 17.16 
8 China, P.R. 1444.83 10.02 1.09 3.60 30.67 
9 Philippines 1123.90 12.37 0.84 4.44 50.38 
10 Indonesia 941.88 5.81 0.71 2.09 18.55 
11 Vietnam 538.99 0.62 0.41 0.22 1.28 
12 Laos10 396.20 0.00 0.3 0.00 0.00 
13 Cambodia 355.90 0.00 0.27 0.00 0.01 
Note: Above chart has been sorted by GDP per capita in Descending Order     
                                                        
9 Data for Macao’s GDP per capita is not available in World Development Indicator, the data source hosted by World 
Bank.  The value recorded here is approximated from its 2001 value. 
 
10 The amount of Lao’s bond held by foreigner is small and is not observable when values are round to two decimal 
places. 
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Source: IMF CPIS 
  
A further investigation into Table 3.1 would allow us to appreciate the existing 
diversity of bond market development in the region.  The size of bond markets is 
somewhat similar for Malaysia, Singapore, Hong Kong and Philippines, ranging between 
US$ 50 billion to US$ 70 billion.  Standing at US$ 30 billion, China provides a natural 
break between countries with a relatively more matured bond markets and countries with 
less matured bond markets.  Indonesia and Thailand both have bond holdings at around 
US$ 17 billion.  Vietnam, Cambodia and Laos form another category with the size of 
their bond markets ranging between US$ 6 million to US$ 1.3 billion.  The sizes of the 
bond markets are unsurprisingly reflective of the countries’ economic level of 
development, possibly pointing out that the small scale of market in these countries have 
limited amount of investment from aboard.  The diversity of the size of bond markets 
lends support to the argument that it is important for Asean+3 to discussion cooperation 
systems and for smaller countries to enhance their own size and liquidity. 
 Table 3.1 also shows that the size of bond market is not necessarily proportional to 
the development of the country.  For instance, Hong Kong and Singapore approximately 
account for 40% of the region’s GDP per capita (Column 5), however, together they only 
account for 10% of the regions bond market (Column 6), despite both territories being the 
financial centers of the region.  Naturally, one could see that the percentage reflects the 
dominance of Japan and Korea in the region’s bond market.  However, this is also 
reflective of Asia’s (excluding Japan and Korea) relative underdevelopment in the bond 
market and hence further highlights the need and potential to development a strong bond 
market in the region. 
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Table 3.2 gives a list of investing countries holding bonds issued by residents in 
Asean+3, arranged in descending order based on the value of bond holdings in 2005.  At 
one glance, we can see that the top 20 investors are mainly from United States and 
Europe.  United States and the United Kingdom are the largest bond holders in the 
region, in terms of absolute value.  They are way ahead of the fourth largest investor, 
which is Hong Kong.  Singapore comes in fifth with a total investment of around US$ 
15 billion in the region.  With the exception of Mauritius and the United States, almost 
all major investors are from Europe.  This provides us information regarding the source 
of funds within the region and the significant financial role played by these investing 
countries in Asean+3. 
Within Asean+3, only Hong Kong, Singapore, Korea and Japan make it to the top 15.  
Unsurprisingly, these are the countries within Asena+3 that have a more mature and 
liquid bond markets.  In particular, Hong Kong, Singapore and Japan are financial 
centers in the region.  Japan’s holding of bonds in Asean+3 is only one half of Hong 
Kong’s.  Korea ranked 15 but the size of its holdings of Asean+3 bonds is only one tenth 
of Japan’s.  Together, Table 3.1 and 3.2 point out an important observation regarding the 
current bond market in Asean+3.  In Table 3.1, Japan and Korea are way ahead of the 
rest of the region in terms of the size of bond market.  However, they are important but 
in no way dominant players in Table 3.2.  This observation shows that Japan and Korea 
manage to attract countries to hold the bonds they issued, however they play a relatively 
limited role in holding Asean+3 bonds.  On the other hand, Hong Kong and Singapore 
play a much more important role as holders of bonds issued by Asean+3 which maybe 
reflective of the role these cities play as financial centers for the region. 
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% of Total 
Asean+3 
GDP (%) 
% of Total 
Asean+3 
Bonds (%)
1 United States  37574.10 56.13 5.30 22.47 
2 United Kingdom  26688.03 52.68 3.77 21.10 
3 Luxembourg  49979.78 25.82 7.05 10.34 
4 Hong Kong  29944.97 21.91 4.22 8.77 
5 Singapore  25442.96 15.10 3.59 6.05 
6 Ireland  29295.11 13.73 4.13 5.50 
7 Norway  39665.50 13.62 5.60 5.45 
8 Germany  23927.79 12.48 3.38 5.00 
9 Japan  39592.31 11.43 5.59 4.58 
10 Netherlands  23535.45 8.14 3.32 3.26 
11 Mauritius  4364.40 2.80 0.62 1.12 
12 Italy  19386.89 2.75 2.74 1.10 
13 Canada  25170.93 1.72 3.55 0.69 
14 Korea  13209.60 1.60 1.86 0.64 
15 Sweden  29531.76 1.55 4.17 0.62 
16 Denmark  31606.73 1.36 4.46 0.54 
17 Austria  25229.61 1.29 3.56 0.52 
18 Macao  14148.48 1.16 2.00 0.46 
19 Belgium  23380.66 0.94 3.30 0.38 
20 Spain  15609.56 0.81 2.20 0.32 
21 Cyprus  12438.88 0.42 1.75 0.17 
22 Switzerland  34752.34 0.38 4.90 0.15 
23 Kazakhstan  1972.45 0.36 0.28 0.14 
24 Malaysia  4434.35 0.26 0.63 0.10 
25 Australia  22422.79 0.20 3.16 0.08 
26 Thailand  2440.39 0.20 0.34 0.08 
27 Finland  25591.36 0.16 3.61 0.06 
28 Egypt  1661.95 0.15 0.23 0.06 
29 Bahrain  14588.09 0.15 2.06 0.06 
30 Indonesia  941.88 0.13 0.13 0.05 
31 Philippines  1123.90 0.11 0.16 0.04 
32 Isle of Man  24096.39 0.08 3.40 0.03 
33 Portugal  10310.52 0.08 1.45 0.03 
34 Malta  9603.99 0.04 1.35 0.02 
Note: Above chart has been sorted by Value of Bond in Descending Order 
Source: IMF CPIS 
In fact, based on Table 3.2, one can easily observe that Asean+3 as a region holds 
very little bonds issued by other members in the group.  Countries in the region, besides 
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Hong Kong and Singapore, exhibit similar pattern to that of Japan and Korea in terms of 
the size of Asean+3 bonds they hold.  China, despite having a bond market size that is 
around 10% of Asean+3’s bond market, is not even included in Table 3.2.  Malaysia has 
a sizable bond market but is only ranked 24 when measured by the amount of bonds 
issued by Asean+3.       
The observation above is in contrast with the European Union, where EU countries 
are the largest bond holders in their own region.  Table 3.3 and 3.4 serve to illustrate this 
point in a clearer manner.  According to Table 3.3,  Asean+3 and United States 
accounted for around 20% each of total Asean+3 bond holdings while EU15 countries 
hold around 50% of the region’s total outstanding bonds in 2005.  The pattern remained 
somewhat similar in 2005 except for minor adjustment throughout the years.  
Comparing between EU15 and Asean+3, the former holds around 67% of the total 
external debt issued by their member countries.11  On the other hand, countries in 
Asean+3 prefer to hold United States and EU15 bonds.  Again, this suggests that Asian 
borrowers are not that reliant on funding from Asean+3 investors through the bond 
market.  This is in line with the fact that most Asian countries have been relying on bank 
loans for fund raising, given the historically dominant role of the banking sector.    
Despite efforts to establish the Asian Bond Market, Table 3.3 suggests that more time, 
and maybe more effort, is needed to establish the Asian Bond Market.  From the table, 
one can observe that the share of Asean+3’s bond holding in this region has actually 
declined slightly since 2001.  Table 3.4, which shows the bond holdings in absolute 
terms, explains the decline.  Despite a significant increase in absolute terms for the past 
few years, the growth of Asean+3 countries’ bond holdings in this region was outpaced 
                                                        
11 Data for EU15’s bond holdings are obtained from CPIS.  Details are not reported here. 
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by EU15 which expanded its market ratio at the expense of the United States and the rest 
of the world.  The growth rate of EU15’s bond holdings in Asean+3 has been 
phenomenal.  The EU bond holding of Asean+3 bonds has increased by 30% and 15% 
in 2003 and 2005, respectively.  On the other hand, Asean+3 holdings of bonds wich 
were issued in the region increased by 19% and 5% for the same time period.   
Table 3.3: Bilateral Holdings of Asean+3 Bonds by Region (%) 








2001 2002 2003 2004 2005
USA Asean+3 EU15 Others
 
Table 3.4: Bilateral Holdings of Asean+3 Bonds by Region (US$ Million) 










2001 2002 2003 2004 2005
USA Asean+3 EU15 Others
 
Source for Table 3.3 and 3.4: IMF CPIS 
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Finally, despite missing out important countries such as China as a bond investor in 
other countries, the total investment received by this region is much less than the amount 
it has invested in other parts of the world.  Between 2001 and 2005, the total bond 
investment received by Asean+3 amounted to US$ 1,154 billion while Asean+3 has 
invested over US$ 6,374 billion in other parts of the world.12  The numbers suggest that 
large portion of Asian savings went elsewhere because of the small size of the Asian 
capital market.  This further argues for the creation of a strong Asian Bond Market, 
which can facilitate the utilization of investment within the region..   
 
3.4 Conclusion  
From the stylized facts, we could observe that Asean+3 holds very little bonds 
that are issued by other members in the region, relatively to that of Europe, where 65% of 
the external of debts issued are held by other members within the group.  Secondly, size 
of bond markets in this region does not necessarily have a positive relation with 
economic development.  Some of the important economic entities such as Hong Kong 
and Singapore have a relatively small market size compared to the share of GDP per 
capita they enjoy in this region.  These observations provide evidence that the bond 
market within Asean+3 is relatively weak.  Therefore, infrastructure and regulations are 
needed to enhance the liquidity and the quality of Asean+3 bonds.   
Recent years have seen the decline in the proportion of Asean+3 bonds owned by 
Asean+3’s member countries.  As suggested by the Hong Kong Monetary Authority,13 
the relatively small size of the Asian Bond Market can be attributed to the lack of quality 
                                                        
12 Author’s calculation from CPIS data 
13 Hong Kong Monetary Authority Quarterly Bulletin, December 2006 
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bonds in the region for investors.  Inadequate financial structures and legal protection, 
together with low auditing and accounting standards and weak corporate governance may 
have restricted the growth of the bond market.  Finally, information on Asean+3 
countries is somewhat limited when compared to information on the OECD countries.  
Fortunately, as suggested in the previous chapter, governments in Asean+3 have 
identified these problems and have begun to rectify them.   
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CHAPTER 4 
EMPIRICAL MODEL AND ESTIMATION 
 
 The empirical strategy used in this paper is to estimate the standard gravity model, 
with some changes to the independent variables.  More precisely, we would like to 
estimate the following equation: 
 
ln (bondijt) = α + β 1ln(GDPit)+ β 2ln (GDPjt)+ β 3ln 
(distance)+ β4EU15 + β5 Asean+3 + β6 Latin America+ 
β7 USA+βhHit+βsSit+βbBit+ εijt        [4.1] 
 
 
where i and j indicate the source and host country of bilateral flows respectively and t 
denotes time.  In estimating the models, we take logarithms for all the variables 
(excluding dummy variables) that are used in the equation.  The gravity model implies 
the usage of bilateral data as a dependent variable.  In this thesis, Bondijt is the 
dependent variable, which is the stock of bonds held bilaterally between a host country 
and a source country.  Subsequently bond would be used to represent this variable.  
GDPit refers to the GDP of the source country (i.e., country which makes the investment).  
It is measured in US$ in 2005 and is represented by host GDP in the regression tables 
(e.g. Table 4.1).  Similarly, GDPjt refers to the GDP of the host country (i.e., country 
which receives investment) in logs and measured in US$ in 2005.  It is represented as 
source GDP.  Distance refers to the physical distance between the capitals of the source 
country and the host country, measured in kilometers.  It is represented simply by 
distance.  EU15, Asean+3, Latin America and USA are geographical dummy variables 
which are one when the source countries belong to the corresponding region and zero 
otherwise.  They serve to capture the unexplained regional effect when other 
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independent variables have been held constant.  The reference group would be the 
region of the world that does not fall into any of these categories. 
Sit is a vector of source country specific variables.  For clarity and organization, 
independent variables have been divided in to four major categories: Macroeconomics, 
Financial Sector Development, Institutions and Human Capital.  A full list of the 
variables used in this thesis is given by Appendix.  Hit refers to a vector of source 
country specific variables that are identical to Sit, in terms of data and data source, but it 
is data from the host countries instead of the source countries.   
Bit is a vector of bilateral explanatory variables.  These variables include data that 
capture the relationships between a pair of source country and host country.  For 
instance, common border is a dummy variable that is one when the pair of countries 
shares a common border and zero if otherwise.  Similarly, a common language between 
the pair of country would give a value of one for the dummy variable common language 
and zero if otherwise.  Common Colony is another dummy variable that has a value of 
one when the pair of countries used to be colonies under a same country and zero if 
otherwise.  These bilateral explanatory variables aim to capture the pair wise 
characteristic of the two countries.  These will facilitate the study of determinants of 
bond holdings as both country specific and pair specific variables have been held 
constant, therefore any additional explanation has to be provided by the independent 
variables that were additionally tested.  Finally, Εijt is the error term which is assumed 
to be IID with zero mean.  The biggest number of observation used is 1219. 
In the baseline model, we examine how variables in the gravity model behave.  
Subsequently, independent variables from different categories will be added one by one 
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to study these variables’ impact and importance as potential determinants of bond 
holdings in Asean+3.  To obtain a parsimonious model without compromising important 
variables and relationships, this thesis adopts a similar methodology that was used by 
Calvo, Leiderman and Reinhart (1993).  The methodology involves the application of 
principal component analysis (PCA).  In their paper, they started with ten time series 
data, recording reserves for different countries, and then created a smaller set of series 
(the principal components) to explain as much variance of the original series as possible. 
The higher the degree of co-movement between the variables, the fewer is the number of 
principal components required to explain a significant amount of the variance of the 
original variables.  In this thesis, correlations between the independent variables were 
checked and PCA was used to capture the common variations.  In other words, when 
significant independent variables display high correlations, PCA would be used to replace 
these significant variables with a single data series that can account for the common 
variations explained by the replaced variables.  The outcome is a model which can 
explain much of dependent variable’s total variation with fewer independent variables.   
Ordinary least square and panel data techniques, such as fixed and random effects 
estimators, are generally used by literature that employed the gravity model.  In this 
thesis, ordinary least square method is used to estimate the above gravity model with the 
entire sample pooled together across countries and time.  Panel data techniques, such as 
random effect estimation and fixed effect estimation, are beyond the scope of this thesis.  
Similar to other literature, White’s heteroskedasticity – consistent estimates has also been 
used to obtain more robust standard errors, as we have little reason to assume that the 
variance structure would satisfy the standard Gauss-Markov assumption.  To alleviate 
           33
the problem of multicollinearity, independent variables with a correlation greater than 
0.65, in absolute terms, have been dropped except when their inclusion is compelled by 
theoretical requirement.   
 
4.1 Baseline Model 
 The literature that uses the gravity model to study the determinants of different forms 
of financial assets does not have a standard gravity baseline model.  It is generally 
expected that the size of host and source countries, the distance between them and some 
country and pair specific characteristics ought to be captured, however specific variables 
used are never identical.  The baseline model in this thesis is adopted from Eichengreen 
and Luengnaruemitchai (2006) and it is shown in Table 4.1.  With a relatively large 
sample of 1219, the baseline model fits the data relatively well.  It manages to explain 
close to 60% of the total variation in the dependent variable and has an overall F-statistic 
of 126 and a p-value of zero for the significance of the entire regression.   
Table 4.1: Determinants of Bilateral Bond Holdings: Baseline Model 
Variables Coefficients P-Value 
Constant -6.37 0.03** 
Host GDP 1.92 0.00*** 
Source GDP 0.89 0.00*** 
Distance 0.41 0.22 
Common Border -1.50 0.07* 
Common Language 2.63 0.00*** 
Common Colony -1.80 0.03** 
EU15 0.91 0.00*** 
Asean+3 3.20 0.00*** 
Latin America -2.55 0.00*** 
USA 6.48 0.00*** 
Host Market Rate - Libor -0.01 0.64 
Libor - Source Market 
Rate 0.01 0.03** 
Host, Capital Control -0.76 0.01*** 
Source, Capital Control -3.46 0.00*** 
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R-squared 0.59  
Adjusted R-squared 0.59  
F-statistic 126.30  
Observations 1219  
 
Notes:  The dependent variable is the natural logarithm of bilateral bond holdings.  
Estimation is performed by OLS.  For variable definitions, see Appendix. 
Looking at individual variables, we can see that most of them are significant with the 
expected signs for the coefficients.  Similar to most other literature which used the 
gravity model, GDP of both host and source countries are significant and positive.  This 
is not surprising as larger countries tend to attract more investments and invest more.  
The coefficient for source countries GDP is less than that of host countries.  Our 
stylized facts showed that the difference in the size of bond markets between the 
countries within Asean+3 is big.  This implies that host countries effect would be strong 
since the top countries (in terms of GDP size) in Asean+3 capture the majority of bond 
investment from other countries across the world.   A few GDP variables with different 
measurements were tested and found significant.   
Distance has been a variable of interest for many researchers.  It is commonly 
known that distance between two countries, which entails transport cost, is negatively 
related to the amount of cross border trade.   Unfortunately, the same argument cannot 
be used for financial assets since they are not physical in nature.  Yet, distance variable 
was consistently found to be a significant variable when financial assets, not trade, are the 
dependent variables.  Numerous authors have provided an explanation for the variable’s 
significance through the idea of information cost.  Portes and Rey (2005), in their study 
of the determinants of international equity flows, interpreted distance as a proxy for 
information cost and they found it to be negative and significant.  Eichengreen and 
Luengnaruemitchai (2006), in their study of bond markets, also found that distance is 
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negative and significant for most of their regressions.  However, this thesis found that 
distance does not have a negative sign and it is insignificant.  Again, explanation may 
lie in the nature of bond holdings in Asean+3.  Since much of the bond investment in 
Asean+3 is from EU15 and US, which are a long distance from Asia, it’s hardly 
surprising that the original effect of distance is wiped out.   
Border effect, which suggests that trade would be reduced if goods need to pass a 
national border, is significant at 10% confidence level and has a correct negative sign, in 
accordance to both theoretical and empirical literature.  It is well known that given the 
same distance between two places, the existence of a border would reduce the amount of 
trade activities between the two places.  The above explanation holds for our results as 
the border coefficient is large and negative.  However, this result is in contrast with 
Eichengreen and Luengnaruemitchai (2006), who found that border effect is insignificant 
in their studies. 
Expectedly, the level of interest rates has an impact on the bond market, since 
interest rate is negatively correlated with the price and hence the demand of bond.  On 
the other hand, too high an interest rate would reduce bond supply as few firms can 
service the debt.  Similar to Eichengreen and Luengnaruemitchai (2006), we found that 
interest rate of the source countries is significant while host country is not.  This would 
imply that, for interest rate, push factor plays a more important than pull factors since it is 
the low interest rate of the source countries that dictates the outflow of investment and 
not the high interest rate in host countries that pulls them in. 
In contrast with Buch (2000a), capital controls in our regression have a negative 
impact on the amount of bond holdings for a both host and source countries.  From our 
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regressions, a host country with capital control would have around 53% (100*(exp 
(-0.76)-1)) less bond holdings than host countries without capital control.  This finding 
is consistent with Eichengreen and Luengnaruemitchai (2006).  Furthermore, we also 
find that control on outflows for source countries displays a much larger coefficient (in 
absolute value).  This is again similar to the findings of Eichengreen and 
Luengnaruemitchai (2006).  
Common language is another significant variable which shows the expected sign and 
is highly significant.  From the regression, we could see that countries which share the 
same language tend to have a greater amount of bilateral bond holdings.  This may be 
seen as another device which facilitates the flow of information. 
Attention is drawn to the coefficients of the various geographical dummy variables.  
Each dummy variable has a value of one should the source country in the country pair 
belongs to the corresponding region and zero if otherwise.  Similar to Eichengreen and 
Luengnaruemitchai (2006), we would like to find out whether there are specific regional 
effects that are not captured by the different independent variables.  This is not unlike 
Ghosh and Wolf‘s (2000) paper, where they found that regions such as Latin America and 
Africa tend to receive less capital flow due to their geographical location.  Eichengreen 
and Luengnaruemitchai (2006) also made use of such dummy variables to conclude that 
Asia’s relatively small bond market can be enlarged through sound macroeconomic 
policy in their studies.  Based on these ideas, these geographical variables have been 
included in the subsequent estimations in this thesis.  Similar to results from 
Eichengreen and Luengnaruemitchai (2004), Papaioannou (2004) and Ghosh and Wolf 
(2000), we found that all the geographical dummy variables are significant in the baseline 
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model.  Dummy variables for EU15, Asean+3 and United States all have positive and 
significant coefficients.  This means that source countries from these regions would tend 
to invest more in Asean+3 countries, holding other variables constant.  In terms of 
magnitude, US’ coefficient is larger than that of Asean+3 and EU15.  This is reflective 
of the vast bond investment the US holds in the region.  For countries within Asean+3, 
the positive dummy variable shows that member countries within the region tend to have 
greater bilateral bond holding than countries in Africa, Latin America and other countries 
which are not in EU15.  Based on the Table 3.2 from the stylized facts, countries such as 
Japan, Korea, Hong Kong SAR of China and Singapore make up for a big majority of 
total bond holdings with Asean+3.  Hence, we have reason to believe that the coefficient 
of dummy variable Asean+3 mainly captures the effect of these major players in the 
region.  Furthermore, these Asian countries lead many EU15 countries in terms of the 
absolute level of bond holdings issued by Asean+3.  Despite having the greatest 
aggregate of Asean+3 bond holdings, EU15 have the smallest coefficient.  This can be 
explained by the relatively small size of bond holdings held by individual EU15 countries, 
with the exception of UK, Luxembourg and Germany.  
The baseline model seems to perform well and provide further support to the 
utilization of gravity model in the study of the determinant of financial assets.  In 
subsequent sections, we would be examining effects of different variables that may 
influence the determinants of bond holdings issued by Asean+3 countries.
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 CHAPTER 5 
RESULTS 
 
5.1 Financial Sector Development 
 Table 5.1 shows the regression results after independent variables related to Financial 
Sector Development have been added in.  A collection of variables that are related to 
financial sector development and are supported by economic theories entered the 
regression equation one by one.  The variables’ significance and their impact on the 
overall regression are examined.  Those variables that were not significant or those that 
have a limited influence on the overall regressions were dropped.  Table 5.1 shows the 
selected independent variables with the baseline line model   Most of the significant 
variables from the baseline models remain significant.  The border effect has been 
wiped out by the newly added financial sector development variables.  Notably, the 
coefficient of host countries’ GDP has increased from 1.92 in the baseline model to 3.92 
in Column (2).  This would mean that, when we hold size of host countries’ banking 
sector constant, the size of the economy is has a larger impact on the amount of bilateral 
bond holdings.  In other words, the negative impact of a dominant banking sector on 
bilateral bond holdings influenced the estimates of host GDP in the baseline model.   
Market Capitalization can be interpreted as a proxy for level of development in the 
financial sector.  Without adding other independent variables, we could see that source 
countries’ market capitalization has a significant and positive coefficient.  The result is 
expected as countries with a more matured financial sector would have greater liquidity 
to invest in other countries.  This observation is also closely related to the recent 
literature which emphasizes on the role of financial centers, both offshore and onshore  
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Table 5.1: Effect of Financial Sector Development on Bilateral Bond Holdings 
Variables (1) (2) (3) (4) 
-0.59 -5.74 -5.51 0.56 Constant 
0.88 0.27 0.08* 0.88 
0.83 3.92 2.01 1.19 Log of Host GDP  0.00*** 0.00*** 0.00*** 0.00*** 
0.93 -1.02 0.98 0.95 Log of Source GDP 0.00*** 0.01*** 0.00*** 0.00*** 
0.53 -0.08 0.22 0.10 Log of Distance 0.17 0.81 0.53 0.81 
-2.54 -1.50 -1.10 -1.45 Common Border 0.00*** 0.04** 0.16 0.09* 
2.19 2.01 2.50 2.01 Common Language 0.00*** 0.00*** 0.00*** 0.00*** 
-2.11 -1.49 -1.85 -2.34 Common Colony 0.00*** 0.10* 0.03** 0.00*** 
0.95 1.64 0.64 0.78 Source, EU15 0.01*** 0.00*** 0.05** 0.03** 
3.39 2.71 2.77 2.78 Source, Asean+3 0.00*** 0.00*** 0.00*** 0.00*** 
-2.61 -1.87 -2.34 -2.40 Source, Latin America 0.00*** 0.00*** 0.00*** 0.00*** 
6.36 6.95 5.23 5.28 Source, USA 0.00*** 0.00*** 0.00*** 0.00*** 
-0.21 -0.11 -0.03 -0.27 Host Market Rate - Libor 0.00*** 0.01*** 0.23 0.00*** 
0.00 0.01 0.01 0.02 Libor - Source Market Rate 0.04** 0.02** 0.04** 0.20 
-2.77 -0.28 -0.91 -2.40 Host, Capital Control 0.00*** 0.43 0.00*** 0.00*** 
-3.73 -2.54 -3.19 -3.57 Source, Capital Control 0.00*** 0.00*** 0.00*** 0.00*** 
-1.19    Host, Market Capitalization 0.00***    
0.48    Source Market Capitalization 0.00***    
 -1.33   Host, Size of Banking Sector  0.00***   
 1.36   Source, Size of Banking Sector  0.00***   
  -0.49  Host, Domestic Credit Provided 
By Bank   0.03**  
  0.64  Source, Domestic Credit Provided 
By Bank   0.01***  
   -1.52 Host PCA Financial Sector    0.00*** 
   0.52 Source PCA Financial Sector    0.00*** 
     
R Square 0.59 0.62 0.60 0.59 
Adjusted R Square 0.58 0.61 0.59 0.59 
F Statistics 87.36 80.88 105.93 85.95 
Observations 997 816 1169 958 
Note: The dependent variable is the natural logarithm of bilateral bond holdings. The number 
below the coefficients represents the p-value.  Estimation is performed by OLS.  For variable 
definitions, please refer to the Appendix.  
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(Papaioannou (2004), Rose (2006)).  The coefficient of host country market 
capitalization is negative, which is expected as most of the host countries within the 
sample have a relatively small market capitalization compared to the rest of the world.   
The size of the banking sector seems to be a very important variable.  With its 
inclusion, the R-Squared value jumped significantly by 0.03.  Furthermore, the 
coefficient of host countries’ size of banking sector is robust, negative and significant, 
even if we control for other independent variables.  This would mean that, given this sub 
sample, the large banking sector in Asean+3 has a negative effect on the region’s bond 
market development.  Column 2 suggests that when an Asean+3 member country has a 
1% increase in the size of its banking sector, other countries would reduce its bond 
holdings in that country by 1.33%.  Theoretically, the relationship between bank and 
bond market cannot be clearly defined.  On one hand, banks and bond markets are 
competitors in terms of satisfying the demand for debt borrowers, implying a negative 
relationship between the two.  On the other hand, banks can be part of the bond market 
where they play the role as dealer and provider of information to the public.  In addition, 
banks’ strong financial strength makes them important players whose participation in the 
bond market would enhance its liquidity and hence the bond market’s development.    
Recent empirical research, according to Eichengreen (2004), suggests that both the 
banking sector and bond market are crucial for growth of the economy and the financial 
system.  The reason behind his argument is that a well developed financial sector can 
reduce risk and enhance the efficiency of an economy.   
Returning to Column (2), results from our regression suggest that the banking sector 
is more of an impediment than a catalyst for bond market development.  This lends 
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weight to the hypothesis that the traditional dominance of banks is a structural factor that 
slows down the development of the bond market.  The availability of cheap bank loans 
in Asean+3 gives little incentives for firms to create any other channels of finance to 
satisfy their financial needs. 
The role of banks can be further investigated by examining the third variable in 
Column (3) – domestic credit provided by the banking sector.  The coefficient of host 
countries’ domestic credit variable is insignificant.  However, its negative sign provides 
support to the argument that the banking sector in Asean+3 is an impediment of Asian 
Bond Market.  With more domestic credit provided by bank in the host countries, firms 
have little need for other sources of finance which would lead to an expectedly smaller 
bond investment.  Given that all the host countries are members of Asean+3 in our sub 
samples, one can suggest that Asean+3’s dominant banking sector has not facilitated the 
growth of the bond market.  Source countries’ domestic credit variable is significant and 
is positive.  If we consider domestic credit as a proxy for liquidity, the coefficient may 
be reflective of the abundant liquidity of the source countries, providing evidence for 
Eichengreen and Luengnaruemitchai’s (2006) findings.  They proposed that liquidity in 
the source countries are significant push factors that influence bilateral bond holdings.  
Unfortunately, the inclusion of domestic bank credit variable has wiped out the effect of 
the size of source countries’ banking sector.  It seems to suggest that the availability of 
bank loans in the source countries is a more important factor than size of the banking 
sector in determining the level of bilateral holdings between the two countries. 
PCA confirms the robustness of the above findings.  Two variables in regression in 
column (4) have been replaced by new variables generated by PCA.  The financial 
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sector development variable is generated by extracting the common variables between the 
following highly correlated variables - Total Value of Stock Market, Market 
Capitalization, Domestic Credit provided by the Banking Sector and Domestic Credit 
provided to the Private Sector.  The first two variables have a correlation of around 0.9 
while the last two variables have a high correlation of 0.96.  The two pairs of variables 
have a correlation of around 0.71.  The new variable confirms the results in the previous 
regressions.  The coefficient for host financial sector development is significant and 
negative, echoing the results above which suggest a negative correlation between the size 
of the banking sector and bilateral bond holdings.  It is also in line with the observation 
that the size of banks’ credit is negatively correlated with bilateral bond holdings.  
Source financial sector development variable is positive and significant.  Again, the 
result is consistent with the results in Column (1) to Column (3), where there is a positive 
correlation between source countries’ financial development and bilateral bond holdings.  
The positive sign is reflective of the relatively high financial sector development 
possessed by major investors in Asean+3.  An increase in 1% of financial sector 
development in any source countries would bring about an increase of 0.53% in the level 
of bilateral bond holdings. 
Based on the regression in column (4), none of the geographical dummies became 
insignificant.  However, with the inclusion of financial sector development variables, 
the magnitude of the coefficients of all geographical dummy variables falls in absolute 
terms.  With financial sector development held constant, the size of the regional effects 
has been reduced.  Unfortunately, financial sector development as a category is not 
sufficient in explaining the why different regions invest in Asean+3, since all the 
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geographical dummy variables are still significant. 
 
 
5.2 Macroeconomic Factors 
 
Table 5.2 shows the effect of macroeconomic variables on the level of bilateral bond 
holdings.  The regression can explain up to almost 70% of the total variation in the 
dependent variable.  Examining the individual gravity variables, we found that host 
countries’ GDP has lost its significance in column (6).  Border effect has also been 
wiped out after macroeconomic factors have been held constant.  The other variables, 
including distance, remain significant with the correct signs.  The interest rate of source 
countries remains statistically significant through all the regressions, once again lending 
strong support to the view that push factors are important in the determinants of financial 
assets and bonds in particular.  Capital controls once again exert a strong negative 
influence on level of bilateral bond holdings. 
Liquidity in the domestic economy, as measured by M2/GDP, has been added into 
the regressions.  They display robustness in their signs and significance in column (1) 
and Column (5).  Host countries’ M2/GDP coefficients are consistently negative and 
significant.  At the same time, one could also observe that source countries’ coefficients 
are consistently positive and significant.  These two pieces of information paint a picture 
of bond investment flowing from places with higher liquidity to places with lower 
liquidity.  Together, they suggest that liquidity, as both push and pull factors, has a role 
to play in both host and source countries as determinants of bilateral bond holdings.  
PCA confirms the robustness of liquidity as an independent variable.  A new variable  
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Table 5.2: Effect of Macroeconomic Variables on Bilateral Bond Holdings 
Variables (1) (2) (3) (4) (5) (6) 
1.85 -7.25 21.14 -1.92 54.08 -7.68 Constant 
0.61 0.01*** 0.02** 0.62 0.04** 0.18 
1.73 1.83 2.80 1.56 -1.97 -0.66 Log of Host GDP  
0.00*** 0.00*** 0.00*** 0.00*** 0.12 0.57 
1.00 0.87 1.50 1.24 6.69 7.39 Log of Source GDP 
0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 
-0.65 0.58 0.19 0.23 -1.06 -0.83 Log of Distance 
0.08* 0.08* 0.65 0.57 0.01*** 0.04** 
-1.84 -1.41 -0.86 -1.04 -0.20 -0.34 Common Border 
0.00*** 0.09* 0.27 0.19 0.76 0.61 
2.34 2.33 3.03 3.14 2.38 2.68 Common Language 
0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 
-1.41 -1.93 -1.90 -2.04 -1.77 -1.88 Common Colony 
0.12 0.02** 0.00*** 0.00*** 0.00*** 0.00*** 
2.30 0.82 1.05 1.00 1.74 1.70 Source, EU15 
0.00*** 0.01*** 0.00*** 0.01*** 0.00*** 0.00*** 
1.38 3.30 3.32 3.23 1.17 1.44 Source, Asean+3 
0.04** 0.00*** 0.00*** 0.00*** 0.13 0.07* 
-1.23 -2.74 -1.89 -1.74 -1.61 -2.14 Source, Latin America 
0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 
4.84 6.90 5.36 5.52 2.10 3.36 Source, USA 
0.00*** 0.00*** 0.00*** 0.00*** 0.06* 0.00*** 
-0.07 0.05 -0.05 -0.05 -0.01 0.04 Host Market Rate - Libor 
0.04** 0.06* 0.10* 0.17 0.78 0.29 
0.01 0.01 0.01 0.00 0.00 0.01 Libor - Source Market Rate 
0.00*** 0.04** 0.07* 0.16 0.11 0.01*** 
-1.96 -0.66 -0.98 -1.48 -5.86 -4.78 Host, Capital Control 
0.00*** 0.02** 0.00*** 0.00*** 0.00*** 0.00*** 
-2.10 -3.59 -3.57 -3.52 -2.21 -2.15 Source, Capital Control 
0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 
-1.72    -5.63  Host, M2 
0.00***    0.00***  
2.02    1.24  Source, M2 
0.00***    0.00***  
 0.00   -0.01 -0.01 Host, Volatility of Exchange 
Rate  0.00***   0.00*** 0.00*** 
 0.00   0.01 0.01 Source, Volatility of 
Exchange Rate  0.19   0.00*** 0.00*** 
  -0.83  2.95  Host, Export of Goods and 
Services   0.00***  0.00***  
  -0.26  -4.22  Source, Export of Goods and 
Services   0.34  0.00***  
   -0.61 -1.31 -0.13 Host, Trade as % of GDP 
   0.00*** 0.05** 0.84 
   0.06 3.65 3.97 Source, Trade as % of GDP 
   0.86 0.00*** 0.00*** 
     -4.12 Host, M2 + Quasi Liquid 
Liability      0.00*** 
     0.63 Source, M2 + Quasi Liquid 
Liability      0.00*** 
     3.64 Host, Export + Import of 
Goods and Services      0.01*** 
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     -5.10 Source, Export + Import of 
Goods and Services      0.00*** 
       
R Square 0.61 0.60 0.62 0.62 0.68 0.67 
Adjusted R Square 0.60 0.60 0.62 0.61 0.66 0.66 
F Statistics 72.95 113.41 94.54 93.38 53.73 53.32 
Observations 760 1219 930 930 591 591 
Note: The dependent variable is the natural logarithm of bilateral bond holdings. The number 
below the coefficients represents the p-value.  Estimation is performed by OLS.  For variable 
definitions, please refer to the Appendix. 
 
has been generated based on both M2/GDP and Quasi Liquid Liability, which have a 
correlation over 0.95.  Substituting the new variable into the regression in Column (6) 
made little changes to the above interpretations.   
 Export of goods and services, expressed in current US$, is a variable which we have 
employed to capture the relationship between trade and bond holdings.  In the context of 
information cost, it may be possible that those countries which trade with one another 
have better information about each other.  This increase in information may act as a 
catalyst for bond holdings.  When export of goods and services was included on its own 
in column (3), it didn’t show the correct sign despite being statistically significant.  This 
may be subjected to omitted-variable bias as we can see that the same variable has the 
right signs in column (5) when other important independent variables have been held 
constant.  Our results in column (5) show that host countries with a higher value of 
export tend to have greater bilateral bond holdings from other countries.  Again, we 
need to remember the nature of the data that has been selected.  Since most countries in 
Asean+3 are net exporters, especially those countries with a dominant bond market in the 
region, it is not surprising that host countries’ coefficients for exports of goods and 
services are positive.  Looking at the other side of the coin, important investors that hold 
bonds in Asean+3 are mainly countries that have a current account deficit.  The results 
           46
help to verify the stylized facts in Chapter 2 where a list of major holders of Asean+3 
bonds is provided.  To obtain a better picture, other variables that are significant and are 
highly correlated with exports of goods and services are subjected to PCA and a new 
variable is created.  The variable, exports and imports of goods and services, is reported 
in Column (6) and has findings very much similar to exports of goods and services. 
In column (5), we have added Trade/GDP ratio as a proxy for openness of the 
economy.  We found that source countries’ openness is positively related to the amount 
of bond holdings.  This is intuitive as one would expect countries which are more open 
to make greater investment in bonds.  The same could not be said for host countries as 
many open host countries fail to attract investment due to other factors such as institution 
quality.  Researchers have found that openness is, by no means, a necessary condition 
for investment.  In fact, column (6) shows that host countries’ openness coefficient is 
negative and insignificant.  One possible explanation is the dominance of Japan.  The 
Trade/GDP ratio for Japan is small (only around 20%) as the size of the world’s second 
largest economy dwarfs its trade, though the latter is quite substantial in absolute level.  
Given the dominant size of Japanese bond markets in Asean+3, this influence might have 
rendered the results here to be counter-intuitive.  We would further investigate the role 
of Japan in the next chapter.   
The volatility of exchange rate is found to be significant and negative for host 
countries and positive for source countries.  It can be viewed as a relatively important 
variable due to its robustness and the improvement it brings to the R-Squared value when 
it is included.  Similar to Jeanneau and Micu (2002), we found that lower volatility in 
host countries has a positive impact on the level of bilateral bond holdings between a pair 
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of host and source countries.  From our regressions, we found that a 1% increase in 
volatility would reduce bilateral bond holdings by 1%.  The result is not surprising since 
exchange rate volatility is usually associated with countries that are experiencing 
instability or financial crisis.  Unstable host countries tend to deter investment from 
overseas.   
Finally, most of the geographical dummy variables remain highly significant at 1% 
confidence level, except for Asean+3.  Asean+3 dummy variable is not significant in 
column (5) and is only 10% significant in column (6).  This may suggest investors’ 
decision to invest in Asean+3 is somewhat influenced by macroeconomic considerations.  
Overall, macroeconomic policies seem not to be sufficient in fully accounting for the 
total variations of the dependent variable.  Regional effects are still significant for 




Investors may be unwilling to participate in countries which have high risk problems.  
They may also be concerned about how much protection a host country can offer to their 
investments.  Furthermore, the speed of enforcement may present another consideration.  
Djankov et.all (2003) highlighted the above point.  Empirically, the results for the 
quality of legal system have been consistent.  Eichengreen and Luengnaruemitchai, in 
both their papers (2004 & 2006), have found that contract enforceability has a significant 
positive impact on bond holdings.  Papaioannou (2004) also found that the same 
variable has a significantly positive impact on bank flows.  In this section, we use Time 
to Enforce Insolvency as proxies to measure the efficacy of the legal system.  However, 
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Table 5.3: Effect of Institutions on Bilateral Bond Holdings 
Variables (1) (2) (3) (4) (5) 
-6.53 -8.72 -8.31 -12.52 -6.73 Constant 
0.16 0.01*** 0.00*** 0.01*** 0.14 
2.23 1.89 1.86 2.50 2.30 Log of Host GDP  
0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 
0.61 0.91 0.91 0.60 0.61 Log of Source GDP 
0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 
0.41 0.33 0.29 0.18 0.28 Log of Distance 
0.46 0.33 0.39 0.75 0.62 
-2.20 -1.21 -1.22 -1.68 -1.85 Common Border 
0.16 0.10* 0.11 0.24 0.21 
2.71 2.46 2.34 2.06 2.28 Common Language 
0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 
-2.80 -1.94 -2.07 -2.71 -2.82 Common Colony 
0.00*** 0.01*** 0.01*** 0.00*** 0.00*** 
1.15 0.82 0.89 1.17 1.19 Source, EU15 
0.03** 0.01*** 0.01*** 0.03** 0.02** 
3.20 3.34 3.12 3.29 3.24 Source, Asean+3 
0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 
-2.87 -2.34 -2.43 -3.09 -2.94 Source, Latin America 
0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 
7.75 5.67 6.06 7.15 7.40 Source, USA 
0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 
-0.07 0.00 0.02 0.03 0.00 Host Market Rate - Libor 
0.29 0.96 0.42 0.69 0.95 
-0.09 0.00 0.01 -0.12 -0.11 Libor - Source Market Rate 
0.01 0.10* 0.10* 0.00*** 0.00*** 
-1.73 -0.43 -0.38 -0.55 -1.22 Host, Capital Control 
0.02** 0.39 0.27 0.53 0.13 
-3.69 -2.88 -3.19 -3.36 -3.49 Source, Capital Control 
0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 
1.47   2.52 1.86 Host, Years Required to Resolve 
Insolvency 0.01***   0.00*** 0.00*** 
-0.96   -0.86 -0.91 Source, Years, Required to 
Resolve Insolvency 0.00***   0.00*** 0.00*** 
 0.71  4.33  Host, Corruption Control 
 0.35  0.01  
 1.63  1.59  Source, Corruption Control 
 0.00***  0.01***  
  1.38   Host, Regulatory Quality 
  0.04**   
  1.06   Source, Regulatory Quality 
  0.01***   
    0.61 Host, PCA, 2+Govt. Efficiency  
    0.12 
    0.23 Source, PCA, 2+Govt. Efficiency  
    0.08* 
R Square 0.63 0.60 0.60 0.64 0.63 
Adjusted R Square 0.61 0.60 0.59 0.62 0.62 
F Statistics 45.07 112.64 110.70 41.61 40.59 
Observations 447 1208 1208 445 445 
Note: The dependent variable is the natural logarithm of bilateral bond holdings. The number 
below the coefficients represents the p-value. 
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the results obtained in this thesis are not as clear cut as the previous papers.  From Table 
5.3, we can see that the coefficient for the speed of enforcement in host countries is 
positive and significant.  This would mean that speed of enforcement does not play a 
large role in determining the level of bond investment in Asean+3 as the regression 
suggests a positive relation between the enforcement time and level of bond holdings.  
This is counter intuitive as we would expect bond investment to go to places with a well 
functioned legal system.  
We tried to explain this finding by going back to the data.  Major host countries in 
Asean+3 such as Japan, Korea, Malaysia and Singapore all have relatively high speed of 
enforcement.14  Therefore, dominant players in the region are not the cause for the 
positive correlation between enforcement time and level of bond holdings.  We then 
explored the possibility of estimation errors.  The range of data for time to enforce 
insolvency is between 0.8 years to 5.5 years for host countries in our sample.  
Potentially, this may cause a problem given that countries which dominate bond market 
in Asean+3 are countries that take less than a year to resolve insolvency.  Taking 
logarithm of such values would result in a negative value, which may in turn be translated 
to a regression coefficient with a negative sign.  Unfortunately, the same signs are 
obtained when regressions were estimated in level terms.   
While host countries’ enforcement time is positively related to the dependent variable, 
source countries’ speed of enforcement is negative and significant.  This is consistent 
with other literature and may be reflective of the advanced nature of institutions in major 
investing countries.  It also implies that the less time is needed for contract enforcement, 
                                                        
14 The years required to enforce insolvency for Japan, Korea, Malaysia and Singapore are 0.5, 1.5, 2.2 and 0.8 
respectively.  Given that these countries account for a high share of Asia’s bond market in terms of value of bonds 
held by foreigners, the positive coefficient is somewhat puzzling. 
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the greater the investment between the two countries would be.   
Corruption Control has been introduced in the Column (3).  Theory suggests that 
corruption has a harmful effect on investment (Shleifer and Vishny, 1993), however 
empirical evidence is unfortunately inconclusive.  Bhattacharya and Daouk (2002) have 
shown that high levels of corruption are related to insider trading activities.  
Eichengreen and Luengnaruemitchai (2006) and Papaioannou (2004) both found that 
corruption has a strong negative impact on investment.  On the other hand, Wei and Wu 
(2001) found that corruption has an insignificant, and sometimes even positive, impact on 
corruption.  The results in this thesis agree with the former.  In column (2), host 
countries’ corruption control is positive but insignificant.  However, when other 
independent variables have been held constant, one can observe that both host and source 
countries’ corruption control are positive and significant in column (4).  This implies 
that better control in corruption would actually increase the amount of bonds held 
bilaterally.  The coefficient for the host countries implies that the elasticity between the 
two variables is very large.  An increase in corruption control of 1% by a host country 
would result in an increase of 4.33% in bilateral bond holdings held by source countries.  
Source countries’ corruption control again reflects the quality of institution of the major 
investors in Asean+3.   
To measure the quality of bureaucracy, regulatory quality has been introduced.  In 
Eichengreen and Luengnaruemitchai (2006), bureaucratic quality is another significant 
variable which is positively related to the amount of bond investment a country can 
obtain.  Our estimates provide strong support for their findings.  In Column (3), 
coefficients for regulatory quality in both host and source countries are positive and 
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significant.  From the estimation, a country that improves her regulatory quality by 1% 
would induce foreigners to hold 1.38% more bond issued by that country.       
PCA has been used to simplify the results.  Due to their high correlations, 
government effectiveness, regulatory quality and corruption control have been combined 
to form a new data series through PCA.  For the host countries, the coefficient of the 
new variables is insignificant.  On the other hand, source countries’ coefficient is found 
to be significant, leading to a similar conclusion to that of Eichengreen and 
Luengnaruemitchai (2006), who suggested that the conditions of source countries (push 
factors) play a more significant role in deciding the level of bond holdings between 
countries.   
From the R Squared value, the regressions manage to explain nearly 65% of the total 
variations.  Most gravity variables remain significant except for border effect and 
distance effect.  Again, source countries’ capital control continues to assert a strong 
negative impact on the overall bond holdings between two countries.  All the 
geographical dummy variables have remained statistically significant despite the different 
variables that have been added in.  Apparently, quality of institution cannot fully 
account for the reasons of countries investing in Asean+3.   
 
5.4 Human Capital 
 
Human capital is related to the productivity of the economy and hence it can 
potentially affect the return of investment.  Similar to Papaioannou (2004), we have 
included human capital into our regressions to ensure that other variables do not capture 
the effect of education and productivity, since income and education level may be 
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correlated.  Alsan et al. (2004) have suggested that health level of a society can be a 
significant factor in influencing foreign direct investments.  Hence we have reasons to 
believe that health level would affect bond holdings in a country in a similar fashion.  
Our results provide evidence for their paper.  Referring to Column (1) in Table 5.4, we 
found that both host and source countries’ life expectancy have a positive and significant 
coefficient.  Countries with higher life expectancy tend to have a higher level of bilateral 
bond holdings. 
We use adult literacy rate as a measurement of a society’s education level.  
According to the table, education seems to be a significant determinant of bilateral bond 
holdings.  The host coefficient shows a strong positive coefficient.  The magnitude of 
the coefficient again highlights the important role played by education in attracting 
foreign bond investments.  What is surprising is that source countries’ education 
coefficient is actually negative and insignificant.   
By PCA, a new variable for both host and source countries is created by extracting 
the common variations between highly correlated education and health variables.  The 
former includes secondary and tertiary enrollment rate while the latter is represented by 
life expectancy.  The coefficients for both host and source countries are positive and 
very significant.  This would mean that the higher human capital a country possesses, 
the higher level of bilateral bonding it is expected to have.  One can observe that 
whenever health variable has been included in the regression (Column (1) and Column 
(3)), host countries’ capital control, source countries’ interest rate and EU15 dummy 
variable become insignificant.  Life expectancy from both host and source countries 
seem to have an impact on these variables.  It is possible that some correlations between  
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Table 5.4: Effect of Human Capital on Bilateral Bond Holdings 
Variables (1) (2) (3) 
-81.20 -48.27 -3.42 Constant 
0.00*** 0.00*** 0.34 
1.99 1.59 1.90 Log of Host GDP  
0.00*** 0.00*** 0.00*** 
0.91 0.92 0.88 Log of Source GDP 
0.00*** 0.00*** 0.00*** 
-0.07 0.03 -0.21 Log of Distance 
0.88 0.94 0.64 
-0.98 -1.07 -0.68 Common Border 
0.28 0.20 0.45 
2.88 2.34 2.72 Common Language 
0.00*** 0.00*** 0.00*** 
-2.58 -1.80 -2.60 Common Colony 
0.02** 0.03** 0.01*** 
0.36 1.02 0.44 Source, EU15 
0.37 0.00 0.27 
2.29 2.73 2.27 Source, Asean+3 
0.00*** 0.00*** 0.00*** 
-2.91 -2.72 -2.56 Source, Latin America 
0.00*** 0.00*** 0.00*** 
4.96 6.11 4.58 Source, USA 
0.00*** 0.00*** 0.00*** 
0.11 0.11 0.19 Host Market Rate - Libor 
0.15 0.00 0.03** 
0.00 0.01 0.00 Libor - Source Market Rate 
0.30 0.07* 0.43 
-0.20 -1.05 -0.36 Host, Capital Control 
0.68 0.00*** 0.33 
-3.13 -3.51 -2.96 Source, Capital Control 
0.00*** 0.00*** 0.00*** 
7.45   Host, Life Expectancy 
0.09*   
10.70   Source, Life Expectancy 
0.00***   
 11.81  Host, Literacy Index 
 0.00***  
 -1.65  Source, Literacy Index 
 0.38  
  2.20 Host, PCA, Education + 
Health   0.01*** 
  0.84 Source, PCA, Education + 
Health   0.00*** 
    
R Square 0.62 0.60 0.62 
Adjusted R Square 0.61 0.60 0.62 
F Statistics 81.65 113.45 83.55 
Observations 824 1213 824 
Note: The dependent variable is the natural logarithm of bilateral bond holdings. The number 
below the coefficients represents the p-value.  Estimation is performed by OLS.  For variable 
definitions, please refer to the Appendix. 
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these few variables and life expectancy are important in explaining the dependent 
variables’ variations.  Unfortunately, we do not have sufficient information to identify 
these unknown correlations that have an impact on the dependent variable.   
The model explains around 62% of the dependent variable’s total variation.  Similar 
to previous categories, the significance and the magnitude of the model didn’t differ 
much from the baseline model.  Capital controls are found once again to be significant 
while common language remains an important determinant of bilateral bond holdings, 
despite holding human capital variables constant.  In Column (3), the EU15 dummy 
variable becomes insignificant - the addition of human capital variables has wiped out the 
special regional effect of EU15.  This would mean that human capital is a possible 
candidate that can explain what has previously been captured by the geographical dummy 
variable.   
 
5.5 Overall Regression 
 
 After confirming that the various categories are significant determinants of bilateral 
bond holdings, it would be worthwhile to estimate the overall impact when these 
categories are put together.  Table 5.5 shows the overall regression which includes 
variables from all the previous categories.  The sample size ranges between 325 and 
1219.  Most of the regressions manage to explain more than 60% of the total variations.  
All variables from the different categories have been added in.  Subsequently, each 
variable was examined and dropped if they are insignificant or have a minimal impact on 
the R-Squared and overall F-Statistics.  Again, correlations between independent 
variable have been checked to reduce the effects of possible multicollinearity.   
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 Table 5.5: Effect of Variables for Different Categories on Bilateral Bond Holdings 
Variables (1) (2) (3) (4) 
-1.63 2.56 0.12 7.93 Constant 
0.80 0.58 0.98 0.07* 
-0.16 -0.43 1.55 0.40 Log of Host GDP  
0.90 0.60 0.00*** 0.24 
1.27 0.90 1.24 1.04 Log of Source GDP 
0.00*** 0.00*** 0.00*** 0.00*** 
-0.44 -0.92 -0.51 -1.06 Log of Distance 
0.42 0.05** 0.35 0.02** 
-0.99 -0.97 -1.10 -1.12 Common Border 
0.22 0.26 0.21 0.17 
2.78 1.54 2.54 1.62 Common Language 
0.00*** 0.00*** 0.00*** 0.00*** 
-2.38 -3.37 -2.08 -3.04 Common Colony 
0.00*** 0.00*** 0.00*** 0.00*** 
0.60 1.51 0.70 1.56 Source, EU15 
0.20 0.06* 0.13 0.05** 
2.57 1.02 2.53 1.07 Source, Asean+3 
0.00*** 0.24 0.00*** 0.21 
-2.02 -1.55 -1.97 -1.40 Source, Latin America 
0.00*** 0.01*** 0.00*** 0.01*** 
3.46 3.80 3.49 3.29 Source, USA 
0.00*** 0.00*** 0.00*** 0.00*** 
-0.37 -0.40 -0.37 -0.38 Host Market Rate - Libor 
0.00*** 0.00*** 0.00*** 0.00*** 
0.01 0.02 0.01 0.02 Libor - Source Market Rate 
0.51 0.26 0.68 0.31 
-2.63 -2.49 -1.87 -1.69 Host, Capital Control 
0.00*** 0.05** 0.00*** 0.01*** 
-3.53 -2.18 -3.68 -1.80 Source, Capital Control 
0.00*** 0.00*** 0.00*** 0.00*** 
-0.81 -1.21   Host, PCA, Financial Sector 
0.54 0.44   
0.04 0.50   Source, PCA, Financial Sector 
0.85 0.09*   
-3.83 -3.43   Host, PCA, Institutions 
0.02** 0.10*   
0.06 -0.29   Source, PCA, Institutions 
0.68 0.28   
14.51 13.14   Host, PCA, Human Capital 
0.00*** 0.01***   
0.76 0.70   Source, PCA, Human Capital 
0.00*** 0.02**   
-0.03  0.88  Host, Trade as % of GDP 
0.97  0.07*  
-0.17  -0.20  Source, Trade as % of GDP 
0.55  0.48  
 0.22  0.81 Host, M2 + Quasi Liquid Liability 
 0.81  0.27 
 0.68  0.78 Source, M2 + Quasi Liquid Liability 
 0.00***  0.00*** 
  7.06 7.20 Host PCA Fin. Sector+Institutions+ 
Human Cap.   0.00*** 0.00*** 
Source PCA Fin.   0.60 0.55 
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Sector+Institutions+ Human Cap.   0.00*** 0.02** 
     
R Square 0.67 0.66 0.66 0.65 
Adjusted R Square 0.65 0.64 0.65 0.64 
F Statistics 52.11 36.11 62.44 43.64 
Observations 598 441 598 441 
Note: The dependent variable is the natural logarithm of bilateral bond holdings. The number 
below the coefficients represents the p-value.  Estimation is performed by OLS.  For variable 
definitions, please refer to the Appendix. 
 
After testing numerous variables, the PCA variables from the various categories are 
found to be useful in explaining the dependent variable.  Table 5.5 shows the regression 
which includes the PCA variable for financial sector development, human capital and 
institution.  Except for column (2), host countries’ GDP effect on the level of bilateral 
bond holdings vanquished after controlling the different independent variables.  This 
finding suggests that host countries’ institutions, human capital level and financial sector 
development account for the variations that can be explained by host GDP, which used to 
be significant before these variables were added.   
Besides host countries’ GDP, the significance and the coefficients of the gravity 
variables show little change.  Distance remains negative and insignificant in column (1) 
and (3).  However, whenever Trade/GDP is not included, the variable becomes 
significant at 5% confidence level.  It is reasonable that Trade/GDP, a proxy for 
openness, is correlated with geographical factors.  For instance, we would expect 
landlocked countries to have less trade than countries with a coastline.  Hence, the 
inclusion of Trade/GDP may possibly wipe out the effect of distance.  Distance is 
negative and significant in column (2) and (4).  Consistent with other literature, this 
result says that the longer the distance between two countries, the less bilateral bond 
holdings between the two.  Common border’s coefficients are negative and insignificant.  
This is hardly surprising given the stylized facts that have been presented.  Member 
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countries in Asean+3 has relatively little holdings of bonds within the region, therefore 
countries with a common border has no significant impact on the level of bilateral 
holding.  In contrast, major investors in the region are from US and EU15 which do not 
have a common border with countries in Asean+3. 
 Common language is positive and significant.  A country which shares the same 
language with another would have a positive effect on the bilateral holdings of bonds 
between the two countries.  This result has been very robust as the variable remained 
significant and positive for all the regressions that have been run.  Quite possibly, 
common language facilitates information flow which is favorable to the amount of 
bilateral bond holdings.  On the other hand, this variable may capture other relationships, 
such as common culture, history and legal, that may influence the level of bilateral bond 
holdings.  However, having kept common colony constant, one could be fairly confident 
of the estimates and interpretation of common language because common colony would 
indirectly capture the effects of culture and history.  Interestingly the coefficients for 
common colony are negative and significant in Table 5.5 when they have been relatively 
insignificant in the previous tables.   
Another important result is the negative effect of source countries’ capital controls on 
the level of bilateral bond holdings.  The variable has been consistently negative and 
significant, implying a negative influence it has on the dependent variable.  Side 
stepping the argument on the merits and demerits of financial liberalization, the policy 
implication of this finding for Asian Bond Market is to reduce capital control, at least 
among member countries, since source capital control has found to have a very negative 
impact on the level of bilateral bond holdings.  The appeal is made stronger by the 
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coefficients of host countries’ capital control, which are again consistently negative and 
significant, despite having smaller coefficients in absolute terms. 
The role of Japan might have influenced the results for host countries’ interest rate, 
which is negative and significant.  From the stylized facts, we know that Japan as a host 
country has a large amount of bonds held by other countries.  In addition, it has been 
adopting a zero interest rate policy up till 2006, which means that we would expect 
Japanese entries for this variable to be negative within the time range of the sample used 
in this study.  Source countries’ interest rate shows the correct sign, however they are 
insignificant once other independent variables have been held constant.   
Moving on to the independent variables, we found that financial sector development 
variable is insignificant.  It could be due to its relatively high correlation with 
institutions variable as they share a correlation value of 0.7.   Therefore, once 
institutions variables have been held constant, financial sector development has been 
rendered insignificant.   
Examining the human capital variables, we found that they are positive and 
significant.  Human capital is particularly important for host countries as the coefficients 
for the variable are very big, implying that an improvement of human capital would bring 
about a very big increase in the level of bilateral bond holdings between countries.  
Source countries’ human capital seems to be very important too as the coefficients are 
positive and significant.  By holding wealth and income level constant through 
independent variables such as GDP, we could reasonably suggest that human capital is an 
important category that ought to be considered by countries which desire more bond 
investment.  Similar to capital control, this is one category where both host and source 
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countries can significantly influence the level of bilateral bond holdings between them. 
This gives motivation for countries within Asean+3 to cooperate on many bilateral issues 
to ensure member countries are effective as both host and source countries to build the 
common bond market.   
Examining the various geographical dummy variables, we found that only Asean+3 
and Latin America remain significant after all these independent variables have been 
added in.  From the insignificant dummy variables, we found that the four categories of 
independent variables have already captured most of the factors which EU15 investors to 
invest in Asean+3.  On the other hand, USA and Latin America dummy variable remains 
significant.  This suggests that factors outside the four categories are important in 
explaining the lack of Latin American investment in Asean+3.  One possible reason can 
be geographical or cultural factors that have not been entirely captured in the regressions, 
given the relatively limited interactions between countries from these two regions.  
Asean+3 dummy variables remain significant.  Factors beyond the independent 
variables provide an additional boost to bilateral bond holdings within the region.  
Similar to that Eichengreen and Luengnaruemitchai (2006), we would interpret the 
significance of this variable as evidence for degree of regulatory harmonization within 
the region.  In other words, Asean+3 as a regional arrangement for the development of 
Asian Bond Market, makes sense.  We will test the robustness of the Asean+3 dummy 
variable and further investigate other possible arrangements that may or may not make 
sense for the development of Asian Bond Market in the later part of the next chapter. 
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5.6 Summary 
 This chapter provides the estimation and the interpretation of different 
independent variables that have been added to the baseline models.  Financial sector 
development, macroeconomic factors, institutions and human capital are all significant 
variables that can influence the level of bilateral bond holdings.  Key findings include 
the role of banking sector in Asean+3, which seems to be more of a stumbling block than 
a building block for the development of the Asian Bond Market.  Liquidity condition in 
the host and source countries is another determinant of bilateral bond holdings, bonds 
would be invested by countries with relatively higher liquidity.  However, greater 
exchange rate volatility in either host or source countries can be detrimental.  
Institutional qualities are very important considerations should one be interested in 
raising the level of bilateral bond holdings.  Speed of legal enforcement in source 
countries is found to be positive related to the dependent variable.  On the other hand, 
corruption is a significant negative factor which can reduce the level of bilateral bond 
holding substantially.  Life expectancy and education level were used as proxies for 
human capital, which measures the productivity of labour.  Both variables were found to 
be positive and significant, highlighting the importance of the quality of labour force in 
attracting bond investments.   
The overall regression highlights the importance of capital control and common 
language as a major determinant of bilateral bond holdings.  We found that EU15 
dummy variable became insignificant in the overall regression.  This may suggest that 
the independent variables manage to account for most of the reasons for EU15 to invest 
in Asean+3.  US and Latin America dummy variables remain strongly significant.  The 
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latter may be due to the limited cultural and geographical connections between Latin 
America and Asia.  Finally, the significance of Asean+3 variable suggests that Asean+3 
is a possible geographical arrangement for the development of Asian Bond Market. 
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In the previous chapter, we found that financial sector development, macroeconomic 
factors, institutions and human capital are significant variables that can affect the level of 
bilateral bond holdings in Asean+3.  We also found that Asean+3 as a group is a feasible 
arrangement for Asian Bond Market as the dummy variable for the region is significant 
and positive, indicating that there is room for positive benefits which may be acquired by 
better regulatory harmonization.  This chapter seeks to explore the robustness of the 
findings in the previous chapters by making changes to the certain variables that were 
used.  The first section of this chapter divides source countries’ Asean+3 dummy into its 
member countries.  Japan, Korea and Hong Kong, as source countries, are taken out 
from the grouping to form their own geographical dummy variables.  The changes that 
the new arrangements bring about would be examined.  In the second section, the host 
countries would be changed.  Instead of basing our data set on Asean+3 host countries, 
Asean+2 and Asean+1 would be used.  This would provide a quantitative study on the 
feasibility of Asean+3 as the building block for the Asian Bond Market.  
 
6.1 Effects of Japan, Korea and Hong Kong 
 In addition to confirming the robustness of the findings on the numerous categories 
of determinants, the study of effect of Japan, Korea and Hong Kong as investors in 
Asean+3 is interesting on its own.  From the stylized facts, we know that Japan and 
Korea possess the largest bond markets in Asean+3, way ahead of the rest of the countries 
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in the group.  Similarly, Hong Kong is the greatest holder of Asean+3 bonds within the 
group.  Given the size of holdings possessed by these countries, it would not be 
surprising that they exert a great influence on the estimates in the previous regressions.  
Unfortunately, the overall influence is masked by the Asean+3 dummy variable.  In this 
section, we would like to further examine and identify this influence by looking at how 
the various determinants changes when these countries are separated from the grouping 
of Asean+3.  Table 6.1 to Table 6.6, which reproduce estimates from the baseline model 
and various categories in the last chapter, contain eight columns.  The first column 
presents the regression when Asean+3 as a geographical unit is included in the regression.  
The second to fourth column contain the effect of each individual country within the 
three countries outside Asean.  Column (2), (3) and (4) show the effects of Hong Kong, 
Japan and Korea on level of bilateral bond holdings in Asean+3, respectively.  Naturally, 
the variable Asean+2 in these regressions would exclude the country that has its own 
dummy variable.  Column (5), (6) and (7) show the estimations when two countries out 
of the three have been taken out from the grouping, leaving Asean+1 as a variable which 
include the country that has not been taken out.  Finally, in column (8), all three 
countries have been taken out, leaving Asean on its own.  With these variations, we 
want to examine the effect of different groupings on the level of bilateral bond level.  
Most of the gravity variables and the independent variables are robust.  For clarity and 
focus, we have not presented variables which showed little changes to the size of the 
coefficients and the significance levels.  More precisely, variables that will be presented 
will have coefficients’ changes that are greater than one or significance level that fell 
below 10% confidence level.  
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6.1.1 Baseline Model 
 Table 6.1 shows variables from the baseline model.  We did not present host GDP, 
source GDP, common language, host capital control and source capital control because 
they have been consistently significant with coefficients almost unchanged compared to 
the estimates in Table 5.1.  As shown in the previous chapter, these variables are very 
robust.  In fact, for the subsequent tables in this chapter, they would not be presented as 
they are significant.  On the other hand, distance has been omitted from the table for an 
opposite reason – it has been consistently insignificant. 
From column (2) to (5), we found that dummy variable for each of the three 
countries is positive and significant.  Hong Kong, Japan and Korea would have a higher 
level of bilateral bond holdings than other countries in Asean+3, holding other variables 
constant.  Surprisingly, it’s Korea that has the largest coefficient in absolute terms.  
Given that Korea is only 15th on the top investors list in Asean+3, it is worthwhile to 
explore why it has a higher coefficient than Hong Kong and Japan which are ranked 3rd 
and 6th respectively.   
One can notice that the size of Asean+2 is somewhat consistent throughout the 
regression.  They are also significant at 1% confidence level.  This would mean that 
Asean+2, any two, would still play an influential role in the region as there are signs of 
regulatory harmonization and other unknown effects that would increase the level of 
bilateral bond holding, given the dummy variable’s coefficient is positive and significant.  
However, compared to the size of the coefficient of Asean+3 in column (1), Asean+2 is 
only 90% of the former, suggesting that the removal of one of the three countries from 
the grouping has a significant effect on group.  The relatively small coefficient of  
Table 6.1: Sensitivity Analysis: Baseline Model 
Variables (1)   (2) (3) (4)  (5) (6) (7)   (8) 
-1.50  -1.88 -1.46 -1.12  -0.94 -1.55 -1.87  -1.44 Common 
Border 0.07*  0.02** 0.08* 0.21  0.31 0.07* 0.06*  0.12 
-1.80  -1.74 -1.86 -1.83  -1.98 -1.75 -1.83  -1.96 Common 
Colony 0.03**  0.03** 0.02** 0.03**  0.01 0.04** 0.16  0.01 
0.91  0.92 1.01 0.88  1.12 0.89 1.10  1.27 Source, 
EU15 0.00***  0.00*** 0.00*** 0.01***  0.00*** 0.01*** 0.00***  0.00*** 
3.20           Source, 
Asean+3 0.00***           
  2.91 2.96 2.74       Source, 
Asean+2   0.00*** 0.00*** 0.00***       
      2.09 2.32 2.47   Source, 
Asean+ 1       0.00*** 0.00*** 0.00***   
          1.16 Source, 
Asean           0.13 
   3.77   3.98  3.83  4.12 Source, 
Japan    0.00***   0.00***  0.00***  0.00*** 
    5.58  5.48 5.53   5.36 Source, 
Korea     0.00***  0.00*** 0.00***   0.00*** 
  5.06     5.04 4.98  4.87 Source, 
Hong Kong   0.00***     0.00*** 0.00***  0.00*** 
-2.55  -2.50 -2.56 -2.62  -2.66 -2.57 -2.51  -2.61 Source, Latin 
America 0.00***  0.00*** 0.00*** 0.00***  0.00*** 0.00*** 0.00***  0.00*** 
6.48  6.31 6.52 6.85  7.01 6.69 6.35  6.88 Source, USA 
0.00***  0.00*** 0.00*** 0.00***  0.00*** 0.00*** 0.00***  0.00*** 
-0.01  -0.01 -0.01 -0.02  -0.01 -0.02 -0.01  -0.01 Host Market 




  0.01 0.01 0.01  0.01 0.01 0.01  0.01 
0.03**  0.05** 0.03** 0.02**  0.02** 0.03** 0.14  0.63 
            
R Square 0.59   0.60 0.60 0.60  0.60 0.60 0.60   0.61 
Adjusted R 
Square 0.59  0.59 0.59 0.60  0.60 0.60 0.59  0.60 
F Statistics 126.30  118.83 117.97 120.30  113.57 114.28 111.78  109.35
Observations 1219   1219 1219 1219  1219 1219 1219   1219 
 
Note: The dependent variable is the natural logarithm of bilateral bond holdings. The number 
below the coefficients represents the p-value.  Estimation is performed by OLS.  For variable 
definitions, please refer to the Appendix. 
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Asean+2 variable may be due to the involvement of other member countries that have 
very little impact of the level of bilateral bond holding in the region. 
Columns (5) to (7) display a similar pattern to that of column (2) to (4).  Individual 
country’s dummy coefficient is positive and significant with a magnitude that is similar to 
the ones in column (2) to (4).  Column (4)’s Asean+2 variable has the smallest 
coefficient; this would mean that removing Korea from the group has the greatest impact 
on the grouping as far as the grouping’s effect’s extra effect (positive and significant 
coefficient of the dummy variable) is concerned.  Column (7) confirms this finding.  In 
column (7), we found that coefficient of Asean+1 is the greatest when Korea is involved 
inside the grouping (Japan and Hong Kong have been removed from the grouping).   
Finally, in column (8) where Asean stand on its own, we found that individual 
coefficient for the three countries and positive and significant.  This is similar to the 
findings above which suggest that the three countries exert a positive influence on the 
level of bilateral bond holdings in Asean+3.  However, such positive result is not shared 
by Asean.  The result suggests that Asean alone is not sufficient to produce an additional 
positive effect on the bond holdings in the region, given its insignificant coefficient.  
The implication of this finding is that Asean alone is not suitable to create a bond market 
as there is no additional positive effect from this group arrangement. 
 
6.1.2 Financial Sector Development 
 Table 6.2 shows the regressions when financial sector development variables have 
been included.  The gravity variables have once again shown similar estimations to that 
of the baseline equation, therefore many of the gravity variables have not been reported 
Table 6.2: Sensitivity Analysis: Financial Sector Development 
Variables (1)   (2) (3) (4)  (5) (6) (7)   (8) 
-0.88  -1.30 -0.77 -0.59  -0.29 -1.06 -1.29  -0.92 Log of Source 
GDP 0.13  0.03** 0.19 0.33  0.63 0.09* 0.04**  0.13 
-0.44  -0.33 -0.70 -0.38  -0.78 -0.25 -0.60  -0.66 Log of Distance 
0.25  0.41 0.08* 0.33  0.06* 0.55 0.14  0.12 
1.72  1.67 2.03 1.84  2.40 1.79 2.03  2.44 Source, EU15 
0.00***  0.00*** 0.00*** 0.00***  0.00*** 0.00*** 0.00***  0.00*** 
2.45           Source, 
Asean+3 0.00***           
  2.11 1.77 2.14       Source, 
Asean+2   0.00*** 0.01*** 0.00***       
      0.91 1.72 1.22   Source, Asean+ 
1       0.24 0.01*** 0.13   
          0.05 Source, Asean 
          0.95 
   4.39   5.12  4.31  5.12 Source, Japan 
   0.00***   0.00***  0.00***  0.00*** 
    4.92  4.91 4.70   4.59 Source, Korea 
    0.00***  0.00*** 0.00***   0.00*** 
  4.34     4.33 4.05  3.86 Source, Hong 
Kong   0.00***     0.00*** 0.00***  0.00*** 
-1.83  -1.76 -1.85 -1.98  -2.08 -1.92 -1.77  -2.01 Source, Latin 
America 0.00***  0.00*** 0.00*** 0.00***  0.00*** 0.00*** 0.00***  0.00*** 
6.08  6.18 6.11 6.52  6.75 6.67 6.24  7.02 Source, USA 
0.00***  0.00*** 0.00*** 0.00***  0.00*** 0.00*** 0.00***  0.00*** 
-1.13  -1.17 -1.29 -0.97  -1.16 -1.01 -1.37  -1.26 Host, Capital 
Control 0.06*  0.05** 0.03** 0.11  0.05** 0.09* 0.02**  0.04** 
-0.60  -0.58 -0.69 -0.52  -0.63 -0.50 -0.69  -0.62 Host, PCA, 
Financial Sector 
Development 0.12  0.13 0.08* 0.17  0.10* 0.19 0.07*  0.10* 
0.54  0.24 0.70 0.69  1.01 0.35 0.35  0.57 Source, PCA, 
Financial Sector 
Development 0.03**  0.42 0.01*** 0.01***  0.00*** 0.24 0.25  0.05** 
-1.80  -1.74 -1.75 -1.93  -1.92 -1.87 -1.66  -1.82 Host, Size of 
Banking Sector 0.00***  0.00*** 0.00*** 0.00***  0.00*** 0.00*** 0.00***  0.00*** 
1.26  1.72 1.00 0.93  0.35 1.44 1.54  0.99 Source, Size of 
Banking Sector 0.01***  0.00*** 0.05** 0.07*  0.51 0.01*** 0.00***  0.07* 
            
R Square 0.63   0.64 0.64 0.64  0.65 0.64 0.64   0.66 
Adjusted R 
Square 0.62  0.62 0.63 0.63  0.64 0.63 0.63  0.65 
F Statistics 61.13  58.54 59.00 59.68  59.33 57.58 57.08  58.42 
Observations 657   657 657 657  657 657 657   657 
 
Note: The dependent variable is the natural logarithm of bilateral bond holdings. The number below 
the coefficients represents the p-value.  Estimation is performed by OLS.   
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in Table 6.2.  Host GDP, common language, common colony, host interest rate and 
source capital control have been removed as they have been consistently significant.  
Common border, source interest rate has been removed for the opposite reasons.  For 
independent variables, host countries’ size of banking sector has been consistently 
negative and significant, highlighting the importance of this factor in determining the 
growth and development of the Asian Bond Market. 
 Other variables display less consistency in terms of coefficient size and statistical 
significance.  Host financial sector development variable is made significant whenever 
Japan has been removed from the grouping, as shown in column (3), (5), (7) and (8).  
This variable has a greater value when the country is more advanced in financial 
development.  Separating Japan as a source country and capturing its effect on the level 
of bilateral bond holding has allowed the importance of host country’ financial sector 
development to be shown.  This suggests the existence of a relationship between Japan, 
financial sector development and the level of bond holdings in the region.  
Unfortunately, the data do not allow us to precisely pinpoint the relationship. 
 Studying the changes in the source countries’ financial sector development can 
provide us with information of the role of Hong Kong on the grouping.  The financial 
sector development variable is significant in column (1), (3), (4) and (5).  These 
columns contain regressions from which Hong Kong dummy variable has been excluded.  
The estimations tell us that Hong Kong has a very significant influence on the level of 
bond holdings in Asean+3 through the financial channel.  The inclusion of a dummy 
variable for Hong Kong captures the effect of Hong Kong and has rendered source 
countries’ financial sector development variable insignificant.  This is strong evidence 
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that Hong Kong account for much of the variations that were previously explained by the 
financial sector development variable.  Recalling the stylized facts which state that 
Hong Kong is the fourth largest investor of Asean+3 bonds, in absolute value, the results 
found in these regressions tally with the facts.  Finally, source countries’ size of banking 
sector becomes insignificant in column (5), suggesting that the size of banking sector in 
Korea and Japan is a very important determinant of the level of bilateral bond holding in 
the region, since the inclusion of their dummy variable has rendered size of banking 
sector variable insignificant.  This finding also coincides with the fact that banking 
system plays a very important role in credit provisions for corporations, particularly state 
related/supported corporations, in the two countries. 
 The dummy variables in column (2) to (4) show little difference from that of the 
baseline model in Table 6.1.  Individual dummy variables for the three countries are 
positive and significant, while the size of Asean+2 is less than that of Asean+3 while 
remaining strongly significant and positive.  One notable difference is the change in the 
effect of Japan when financial sector development vectors have been held constant.  
Firstly, the size of the coefficient of dummy variable Japan is larger compared to that of 
the baseline model.  Secondly, removing Japan from Asean+3 reduced the size of 
Asean+2 dummy variable by the greatest amount.  It seems that if we ignore the effect 
of financial sector development in both host and source countries, Japan would assert a 
larger influence on the groupings.   
 The finding is also supported by (6), where the inclusion of Japan into Asean+1 
produces the greatest coefficient for Asean+1.  Another observation is that when 
financial sector development has been held constant, Asean+1 variable in column (5) and 
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(7) became insignificant (column (6) is made significant because of the impact of Japan).  
This highlights the importance of financial sector development as a determinant of 
bilateral bond holding in the region as its inclusion has rendered Asean+1 variables 
insignificant.  It also means that Hong Kong and Korea have substantial influence on the 
impact of Asean+3 through the financial sector development link, since adding these two 
countries individually to Asean (i.e. Asean+1 in column (5) and (7)) is not significant 
when the new independent variables have been added in.   
 The same conclusion holds for Asean in column (8).  The removal of the three 
countries from the group rendered Asean dummy variable insignificant.  Once again, 
evidence suggests that Asean on its own may not be able to create a common bond 
market as it has little additional effect that would be beneficial to the market.   
 
6.1.3 Macroeconomics 
 Table 6.3 shows the regressions which include independent variables that capture the 
macroeconomics of the sample countries.  We have not reported host countries’ GDP, 
common border and host countries’ interest rate as they have been consistently 
insignificant.  On the other hand, source countries’ GDP, common language, common 
colony, source countries’ interest rate, host and source countries’ capital control have 
been consistently significant with similar coefficient magnitude.  For macroeconomic 
independent variables, host and source countries’ M2/GDP ratio have also been omitted 
from the table because they are consistently significant throughout all the regressions.    
However, host countries’ trade/GDP ratio, volatility of exchange rate (both host and 
source countries) and the PCA variable of trade (both host and source countries) are  
Table 6.3: Sensitivity Analysis - Macroeconomics 
Variables (1)  (2) (3) (4) (5) (6) (7)  (8) 
8.31  7.75 8.24 8.76  9.86 8.16 7.31  9.07 Constant 
0.02**  0.02** 0.02** 0.01***  0.01*** 0.02** 0.04**  0.01*** 
-0.73Log of 
Distance 
  -0.66 -0.72 -0.76  -0.91 -0.66 -0.60  -0.78 
0.07*  0.10* 0.09* 0.07*  0.04** 0.10* 0.15  0.06* 
1.97  1.92 1.96 2.07  2.26 2.04 1.85  2.19 Source, 
EU15 0.00***  0.00*** 0.00*** 0.00***  0.00*** 0.00*** 0.00***  0.00*** 
1.34           Source, 
Asean+3 0.09*           
  1.42 1.40 0.86       Source, 
Asean+2   0.07* 0.13 0.31       
      0.03 0.78 1.72   Source, 
Asean+1       0.98 0.34 0.05**   
          0.10 Source, 
Asean           0.92 
   1.23   2.32  0.76  1.99 Source, 
Japan    0.30   0.05**  0.53  0.10 
    3.57  3.40 4.49   4.33 Source, 
Korea     0.00***  0.00*** 0.00***   0.00*** 
  5.07     5.81 5.52  5.03 Source, Hong 
Kong   0.00***     0.00*** 0.00***  0.00*** 
-2.07  -2.71 -2.08 -2.21  -2.01 -3.14 -2.83  -2.96 Source, Latin 
America 0.00***  0.00*** 0.00*** 0.00***  0.00*** 0.00*** 0.00***  0.00*** 
3.51  3.51 3.47 4.11  4.77 4.32 3.29  4.86 Source, USA 
0.00***  0.00*** 0.00*** 0.00***  0.00*** 0.00*** 0.00***  0.00*** 
1.06  0.62 1.05 0.74  0.79 0.02** 0.55  0.07 Source, 
Trade as % of 
GDP + 
Merchandise 
Trade 0.01***  0.12 0.01*** 0.06*  0.04** 0.97 0.16  0.87 
            
R Square 0.67  0.67 0.67 0.67 0.68 0.69 0.67  0.69 
Adjusted R 
Square 0.65  0.66 0.65 0.66  0.66 0.67 0.66  0.67 
F Statistics 51.86  51.05 49.52 51.11  49.24 51.62 48.91  49.71 
Observations 591  591 591 591 591 591 591  591 
 
Note: The dependent variable is the natural logarithm of bilateral bond holdings. The number below 
the coefficients represents the p-value.  Estimation is performed by OLS.  For variable definitions, 
please refer to the Appendix. 
 
 
found to be consistently insignificant and hence have also been omitted from the table.   
 Column (2), (6) and (7) show regressions in which source countries’ Trade/GDP 
ratio, a proxy for openness, are found to be insignificant.  Similar to financial sector 
           72
development in the previous tables, all these regressions are equations that have included 
the dummy variable for Hong Kong.  Again, we can make use of similar argument 
which concludes that Hong Kong asserts a significant impact on the level of bilateral 
bond holdings in Asean+3 through its openness.  The inclusion of the Hong Kong 
dummy variable wiped out the effect of source countries’ openness, which means that 
Hong Kong dummy variable captures the variations that were explained by openness.  
Hong Kong’s open economy seems to be an important determinant of bond holdings in 
the region.  Such heavy influence from Hong Kong on the estimations corresponds to 
the stylized facts which showed that Hong Kong is a very significant bond holder in the 
region. 
 The geographical dummy variables are significantly different from the previous two 
tables.  Individually, the dummy variable for Japan is insignificant.  Macroeconomic 
factors wiped out the significance of the Japanese dummy variable, suggesting that 
Japan’s extra effect on Asean+3 is somewhat related to macroeconomic factors.  Korea 
and Hong Kong have significant and positive dummy variables that continue have an 
extra positive effect on the region after holding all other variables constant.  
Furthermore, out of the three Asean+2 variables, only column (2)’s Asean+2 variable is 
significant.  Only when Korea and Japan, two big economies in East Asia, are included 
in Asean+2 is the variable significant.  This adds importance to these countries as 
member countries in Asean+3 when macroeconomic variables have been held constant.   
 Unfortunately, columns (5), (6) and (7) did not paint a completely consistent picture.  
Korea and Hong Kong’s dummy variables are all positive and significant while Japan’s 
dummy variable is significant in column (7).  Asean+1 variables are insignificant except 
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that in column (7), where Japan and Hong Kong have been removed from the grouping.  
The significance of this variable suggests that Korea is an important component of the 
grouping Asean+3.  From the opposite angle, the removal of Korea from the grouping 
has rendered Asean+1 in column (5) and column (6) insignificant.  Unfortunately, 
observations made within these three columns cannot completely tally with the 
observations in column (3), where the inclusion of Korea in Asean+2 didn’t make dummy 
variable for Asean+2 significant.   
 On a more positive note, column (8) again confirms the findings we had in the past 
two tables.  Asean alone is insignificant once again while the individual dummy 
variables for the three countries are positive and significant.  It seems that Asean would 
need at least one of the three countries to form a group from which Asian Bond Market 




The independent variables that are included in the institution category are reported in 
Table 6.4.  The variables that have not reported include GDP (both of host and source 
countries), common language, common colony, host countries’ institution PCA variable, 
capital control (both host and source countries), interest rate (both host and source 
countries) and distance.  Except for host countries’ interest rate and distance, all other 
variables have been omitted because they have been consistently significant and have 
exhibited no major changes in the magnitude of their coefficients.  That would leave us 
with only one variable other than the geographical dummy variables in Table 6.4.  
Common border has been made significant in column (1), (2) and (7).  Unfortunately, 
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Table 6.4: Sensitivity Analysis - Institutions 
Variables (1)  (2) (3) (4) (5) (6) (7)  (8) 
-1.23  -1.58 -1.21 -0.87 -0.75 -1.28 -1.59  -1.21 Common Border 
0.10*  0.03** 0.11 0.28 0.39 0.11 0.03**  0.16 
0.86  0.87 0.94 0.84 1.05 0.85 1.02  1.19 Source, EU15 
0.01***  0.01*** 0.01*** 0.01*** 0.00*** 0.01*** 0.00***  0.00*** 
3.23          Source, Asean+3 
0.00***          
  2.97 3.04 2.81      Source, Asean+2 
  0.00*** 0.00*** 0.00***      
     2.25 2.42 2.60   Source, Asean+1 
     0.00*** 0.00*** 0.00***   
         1.37 Source, Asean 
         0.08* 
   3.67  3.87  3.73  4.02 Source, Japan 
   0.00***  0.00***  0.00***  0.00*** 
    5.45 5.37 5.44   5.30 Source, Korea 
    0.00*** 0.00*** 0.00***   0.00*** 
  4.97    5.01 4.90  4.86 Source, Hong 
Kong   0.00***    0.00*** 0.00***  0.00*** 
-2.33  -2.31 -2.34 -2.43 -2.47 -2.40 -2.32  -2.46 Source, Latin 
America 0.00***  0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00***  0.00*** 
5.86  5.74 5.89 6.30 6.46 6.21 5.78  6.45 Source, USA 
0.00***  0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00***  0.00*** 
           
R Square 0.60  0.60 0.60 0.60 0.61 0.61 0.60  0.61 
Adjusted R Square 0.59  0.60 0.59 0.60 0.60 0.60 0.60  0.60 
F Statistics 111.42  105.59 104.88 106.70 101.26 101.97 99.93  97.86 
Observations 1208  1208 1208 1208 1208 1208 1208  1208 
 Note: The dependent variable is the natural logarithm of bilateral bond holdings. The number below 
the coefficients represents the p-value.  Estimation is performed by OLS.  For variable definitions, 
please refer to the Appendix. 
 
we cannot find a coherent explanation to explain the changes in the significance level of 
the variable.   
The interpretation for geographical dummy variables in this category is relatively 
straightforward.  To sum up, all geographical dummy variables are significant.  Even in 
column (8), Asean dummy variable is significant albeit only at 5% significance level.  
The size of the coefficients is very similar to that of the baseline model in Table 6.1.  In 
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conclusion, institution variables fail to explain the different geographical effects that were 
originally captured by the geographical dummy variables, since the latter were positive 
and significant in the baseline model. 
 
6.1.5 Human Capital 
Table 6.5 shows the regression outcomes for independent variables that belong to 
the Human Capital category.  Again, GDP (both host and source countries), common 
language, common colony, host countries’ interest rate, source capital control have been 
not been presented in the table as they were consistently significant with little changes in 
the size of their coefficients.  On the other hand, common border, distance, source 
countries’ interest rate and host countries’ capital control have been removed for the 
opposite reason.   For independent variables, we have included PCA human capital 
variables into the regression but every single estimate was found to be positive and 
significant, hence they have not been reported in the table for clarity.   
The removal of all these consistent variables leaves us with only the geographical 
variables in Table 6.5.  Except for Asean dummy variable in column (8), all other 
geographical dummy are significant.  This brings us back to a similar conclusion to that 
of the baseline model in Table 6.1.  The only additional information we can conclude 
from that table is that human capital factors are not sufficient to explain all the regional 
effects that were captured by the individual dummy variables.  Indeed similar 
conclusion has been made in the last chapter regarding institutions, however we can 
extend that conclusion to suggest that human capital are not insufficient in capturing the 
regional effects of Asean+3, it is also insufficient in capturing the effect of the three 
countries and other geographical arrangements except Asean itself.   
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Table 6.5: Sensitivity Analysis – Human Capital 
Variables (1)   (2) (3) (4)  (5) (6) (7)   (8) 
0.44  0.45 0.48 0.45  0.57 0.46 0.54  0.73 Source, EU15 
0.27  0.26 0.26 0.26  0.18 0.25 0.21  0.10* 
2.27           Source, 
Asean+3 0.00***           
  2.13 2.19 2.07       Source, 
Asean+2   0.01*** 0.01*** 0.01***       
      1.78 1.81 1.92   Source, 
Asean+1       0.04** 0.02** 0.03**   
          1.08 Source, Asean 
          0.29 
   2.50   2.72  2.57  2.96 Source, Japan 
   0.00***   0.00***  0.00***  0.00*** 
    3.68  3.71 3.76   3.85 Source, Korea 
    0.00***  0.00*** 0.00***   0.00*** 
  3.04     3.19 3.04  3.24 Source, Hong 
Kong   0.00***     0.00*** 0.00***  0.00*** 
-2.56  -2.55 -2.56 -2.62  -2.65 -2.62 -2.56  -2.69 Source, Latin 
America 0.00***  0.00*** 0.00*** 0.00***  0.00*** 0.00*** 0.00***  0.00*** 
4.58  4.53 4.61 4.92  5.08 4.91 4.59  5.23 Source, USA 
0.00***  0.00*** 0.00*** 0.00***  0.00*** 0.00*** 0.00***  0.00*** 
            
R Square 0.62   0.62 0.62 0.62  0.63 0.63 0.62   0.63 
Adjusted R 
Square 0.62  0.62 0.62 0.62  0.62 0.62 0.62  0.62 
F Statistics 83.55  78.68 78.55 78.99  74.65 74.82 74.29  71.22
Observations 824   824 824 824  824 824 824   824 
 
Note: The dependent variable is the natural logarithm of bilateral bond holdings. The number below 
the coefficients represents the p-value.  Estimation is performed by OLS.  For variable definitions, 
please refer to the Appendix. 
 
6.1.6 Overall Regression 
 In Table 6.6, all four categories have been put together to estimate the overall 
regression.  GDPi (both host and source countries), common language, common colony, 
host countries’ interest rate, capital control (both host and source countries) have not 
been shown in the table as they have been consistently significant and have shown little 
changes in the size of coefficients.  Distance and source countries’ interest rate have 
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been removed as they have been consistently insignificant.  For independent variables, 
the overall variable for both host and source countries that were created by PCA from the 
four categories, are found to be positive and significant for all regressions.  In addition, 
host countries’ TRADE/GDP ratio is positive and significant.  Therefore these variables 
have not been reported in Table 6.6. 
Table 6.6: Sensitivity Analysis – Overall Regressions 
Variables (1) (2) (3) (4) (5) (6) (7) (8) 
-1.10 -1.49 -1.08 -0.86 -0.86 -1.44 -1.46 -1.47 Common Border 
0.21 0.05** 0.22 0.37 0.37 0.06* 0.06* 0.06* 
0.70 0.76 0.65 0.74 0.77 0.85 0.70 0.92 Source, EU15 
0.13 0.11 0.17 0.11 0.11 0.08* 0.14 0.07* 
2.53        Source, Asean+3 
0.00***        
 2.36 2.67 2.24     Source, Asean+2 
 0.01*** 0.01*** 0.01***     
    2.15 1.83 2.50  Source, Asean+ 1 
    0.05** 0.06* 0.01***  
       1.63 Source, Asean 
       0.16 
  2.03  2.48  1.85 2.34 Source, Japan 
  0.03**  0.01***  0.06* 0.02** 
   4.21 4.20 4.51  4.50 Source, Korea 
   0.00*** 0.00*** 0.00***  0.00*** 
 3.83    4.43 3.98 4.32 Source, Hong 
Kong  0.00***    0.00*** 0.00*** 0.00*** 
-1.97 -2.09 -2.02 -2.07 -2.05 -2.33 -2.14 -2.29 Source, Latin 
America 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 
3.49 3.40 3.38 4.01 4.09 4.06 3.30 4.21 Source, USA 
0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 
-0.20 -0.49 -0.33 -0.22 -0.15 -0.72 -0.61 -0.61 Source, Trade as 
% of GDP 0.48 0.24 0.41 0.46 0.71 0.10* 0.21 0.21 
         
R Square 0.66 0.66 0.66 0.66 0.66 0.67 0.66 0.67 
Adjusted R Square 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 
F Statistics 62.44 59.32 59.09 59.80 56.72 57.43 56.30 54.64 
Observations 598 598 598 598 598 598 598 598 
 
Note: The dependent variable is the natural logarithm of bilateral bond holdings. The number below 
the coefficients represents the p-value.  Estimation is performed by OLS.  For variable definitions, 
please refer to the Appendix. 
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 Common border has displayed significance whenever a dummy variable for Hong 
Kong has been included in the regressions, as shown in column (2), (6), (7) and (8).  
This again suggests the influence of Hong Kong on the level of bilateral bond holding in 
the region.  Source countries’ Trade/GDP ratio is found to be significant in column (6), 
where Korea and Hong Kong have been omitted from the grouping.   
 The geographical dummy variables again display a very similar pattern to that of the 
baseline model.  All dummy variables are found to be significant except the Asean 
dummy variable.  Not only are they are significant, the sizes of their coefficients are also 
relatively similar to that in the baseline mode.  Korea again has the largest coefficients 
while Japan has the smallest.  The size of the various groupings of Asean+2 and 
Asean+1 are also very similar.  The results suggest that Asean plus any one of the three 
countries can form a viable common bond market with additional positive regional effect, 
when other variables have been held constant. 
 
6.1.7 Summary 
 We have added various individual dummy variables to examine the effect of these 
variables on the dependent variable and their interactions with other variables, 
particularly the independent variables from the four different categories, as a form of 
robustness check.  Most independent variables from the previous chapter were found to 
be robust as they have shown the same level of significance and coefficient size despite 
the changes that were made in the regressions, validating the observations and findings in 
the previous chapter.   
 The inclusion of geographical dummy variables adds further insights into the 
determinants of bilateral bond holdings in Asean+3.  Korea seems to have an important 
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effect on the region as its removal from Asean+3 reduces the size and significance of the 
group most of the time, despite being only the 15th largest bond holder in the region.  
Hong Kong, the fourth largest bond holder in the region, also plays an important role in 
influencing the region.  This was captured by the financial sector development variables, 
whose effects were wiped out once Hong Kong effect has been controlled for.   This 
corresponds to the nature of the Chinese city which has a very strong financial sector.  
Furthermore, the openness of Hong Kong seems to be an important factor in explaining 
the current level of bilateral bond holdings in the region too.   
Despite being the second largest economy in the world and possess the greatest bond 
market in absolute terms, the influence of Japan on the region’s bond market is relatively 
less that that of Hong Kong and Korea.  Japan’s dummy variable has not been 
consistently significant and the magnitudes are usually less than the other two countries.  
Japan shows a larger coefficient only when macroeconomic factors have been controlled 
for, highlight the influence of macroeconomic factors on the country.   A very clear 
conclusion is that Asean alone is not sufficient in producing a bond market as the dummy 
variable has failed to achieve much significance when other factors have been control for.  
The insignificance of that variable suggests that Asean can not bring about an 
unexplained positive impact on the dependent variable, the level of bond holding.  The 
unexplained positive impact can be interpreted as gains you get the arrangement such as 
regulatory harmonization. 
 
6.2 Exploring Different Geographical Arrangements 
 Asean+3 has been working together to create an Asian Bond Market.   However, 
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there has not been any study on the optimal geographical arrangement in this region.  
This section seeks to explore different geographical arrangements and determines the 
feasibility of each arrangement.  In the previous sections, each data point contains a host 
country that is part of Asean+3.  We have included an Asean+3 dummy variable which 
is one when source countries belong to the group and zero if otherwise.  The 
significance of that dummy variable gives us a clue about the benefits of the grouping.  
For instance, a significant Asean+3 dummy variable would mean that certain positive 
regional effect, such as regulatory harmonization, exists and is beneficial to the region.  
By changing the sample base and the dummy variables, we would examine the effect it 
has on the various geographical arrangements.   
Table 6.7: Sensitivity Analysis – Exploring Different Geographical Arrangements 
Variables (1)  (2) (3)  (4) (5) (6) 
0.70  0.50 0.86  0.82 0.88 0.85 Source, EU15 
0.13  0.33 0.09*  0.17 0.09* 0.11 
2.53        Source, Asean+3 
0.00***        
  4.31 1.90     Source, Asean+2 
  0.00*** 0.07*     
     3.54 2.89 2.08 Source, Asean+ 1 
     0.02** 0.00*** 0.09* 
  1.94   1.96  1.63 Source, Japan 
  0.06*   0.08*  0.12 
   3.54  5.46 6.02  Source, Korea 
   0.00***  0.00*** 0.00***  
      4.67 4.09 Source, Hong Kong 
      0.00*** 0.00*** 
-1.97Source, Latin 
America 
  -1.99 -2.27  -2.34 -2.18 -2.35 
0.00***  0.00*** 0.00***  0.00*** 0.00*** 0.00*** 
3.49  4.13 3.38  4.22 5.09 2.68 Source, USA 
0.00***  0.00*** 0.01***  0.00*** 0.00*** 0.03** 
         
R Square 0.66  0.66 0.66  0.66 0.67 0.66 
Adjusted R Square 0.65  0.65 0.65  0.64 0.65 0.65 
F Statistics 62.44  49.80 48.47  36.76 48.16 45.89 
Observations 598  505 494  401 505 494 
 
Note: The dependent variable is the natural logarithm of bilateral bond holdings. The number below 
the coefficients represents the p-value.  Estimation is performed by OLS.  For variable definitions, 
please refer to the Appendix. 
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Table 6.7 records the regressions with different host countries.  Column (1) shows 
the results when host countries are Asean+3 member countries.  Column (2) and (3) 
provide us with regressions that exclude Japan and Korea as host countries, respectively.  
In other words, Column (2) measures the arrangement of Asean plus Hong Kong and 
Korea while Column (3) tests the arrangement of Asean plus Japan and Hong Kong.  
Therefore, regressions in column (2) only include data points in which host countries 
belong to Asean, Hong Kong and Korea.  Column (3) only include sample whose 
countries belong to Asean, Hong Kong and Japan.  In Column (4), Japan and Korea are 
excluded from the host countries; hence only Hong Kong and Asean countries are 
included as host countries.  In column (5), Korea and Hong Kong have been removed 
from the grouping, while in column (6) Japan and Hong Kong have been removed. 
Compared to Table 6.1 to 6.6, which have eight regressions, Table 6.7 has only six 
regressions.  Two regressions cannot be performed due to data problems that result in a 
single matrix.  The first one belongs to the data set where host countries include Asean 
and Hong Kong.  The second belongs to the data set in which only asean countries were 
used as host countries.  The omission of the second regression does not pose a big 
problem as we already have strong evidence that Asean on its own is insufficient to create 
a common bond market. 
Once again, variables that have been consistently significant or insignificant have 
been omitted from the table.  In the first category are GDP (both host and source 
countries), common language, common colony, host countries’ interest rate and source 
capital control while source countries’ interest rate, distance and common border belong 
to the second category.  The two PCA overall variables have been consistently positive 
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and significant.  Host countries’ openness has also been removed for the same reason.  
Source countries’ openness is not present in Table 6.7 because it has been consistently 
insignificant.   
The removal of all these consistent variables once again leaves us the 
geographical dummy variables.  Column (1) shows that Asean+3 has a positive and 
significant coefficient, implying that Asean+3 as a group can create a common bond 
market with scope for additional positive effects.  Similar conclusion can be made for 
Asean+2 in column (2) and column (3).  Column (4), (5) and (6) show that even 
Asean+1 is significant and positive.  These findings suggest that as long as Asean can 
include on more country to the group, a common bond market can be built based on the 
potential promise of additional positive effect that can be utilized through regulatory 
harmonization.   
The size of the coefficients provides us with even more information.   Column 
(2) contains the largest coefficient for the group variable.  With a magnitude of 4.31, the 
arrangement of Asean +Korea and Hong Kong seems to be the combination of countries 
that would promise the greatest return in terms of unexplained effect.  This is somewhat 
consistent with the previous findings which show the influence of Japan is overshadowed 
by the other two territories.  On the other hand, the smallest coefficient for the groupings 
came from column (3), which captures the effect of putting Asean, Japan and Hong Kong 
together.  This column once again highlights the strong influence of Korea in the region.  
Other observations are similar to results from previous tables.  Korea continues to have 
the greatest coefficient while Japan’s dummy variables have the smallest coefficients.  
Other dummy variables exhibit similar magnitude and significance level.  Though 
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preliminary in nature, the regressions in this sub chapter seem to suggest that Asean+2, 
particularly with Korea and Hong Kong, seem to be a viable alternative to the existing 
Asean+3 arrangement. 
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 CHAPTER 7 
CONCLUSION 
  
This thesis makes use of the gravity model to study the determinants of bilateral 
bond holding in Asean+3.  A relatively new data set, the CPIS, has been used.   Since 
the focus is on Asean+3, we have only included samples which have Asean+3 member 
countries as host countries.  This leaves us 11 host countries from Asean+3 and 63 
source countries from the rest of the world.  On average, our regressions based on the 
gravity model manage to explain around 60% of the total variation in the dependent 
variable, which is the level of bilateral bond holdings.  As in previous studies, Principal 
Component Analysis has also been applied to reduce the number of variables in the 
model without compromising on the explanatory power of different independent 
variables. 
In Chapter 2, we have examined the motivation for establishment of an Asian Bond 
Market.  Various on-going initiatives taken by member countries of Asean+3 to create 
the Asian Bond Market were also reviewed.  Despite the increasing amount of literature 
devoted to the study of capital flows using the popular gravity model, little attention was 
paid to the Asian Bond Market.  This thesis aims to make a small contribution in that 
area and Chapter 2 helped to put this thesis in the context of previous literature. 
Chapter 3 looked into the data and the stylized facts of the existing bond market in 
Asean+3.  We made two major findings which point to the need for a dynamic Asian 
Bond Market.  Firstly, countries within Asean+3 hold very little amount of bonds that 
are issued by other members in the group.  This is in contrast with EU countries which 
hold a large portion of bonds issued by other members in the grouping.  As central 
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banks in Asia increase their reserve holdings after the financial crisis, it is important for 
the region to establish a financial mechanism such as a common bond market which can 
enable to reserves to be used and invested effectively within the region.  Secondly, the 
size of bond markets in the region is not necessarily correlated with the level of economic 
development.  For instance, Singapore and Hong Kong’s combined share of GDP in the 
region are around 40%, however their total bond market size is only 10% of the region.  
This observation is reflective of the relative underdevelopment of bond market in Asia 
excluding Japan and Korea.   
Chapter 4 provided the estimation of the baseline model.  The baseline model is 
very well behaved, adding another testimony of success in the application of gravity 
model in the study of financial assets.  From the variables in the basic gravity model, we 
have overwhelming evidence that capital controls, in both host and source countries, have 
a detrimental effect on the level of bilateral bond holding.  The effect of countries 
sharing a common language is positive.  From our results, we found that common 
language is consistently positive and significant in almost every regression in this thesis.  
Sharing a common language seems to facilitate information flow which is crucial to the 
level of bilateral bond holdings.   
In Chapter 5, we have added other independent variables to the baseline model.  
Financial sector development, macroeconomic factors, institutional qualities and human 
capital have been included to examine the impact they have on the level of bilateral bond 
holding.  All the variables are found to be very significant.  A particularly interesting 
result is the impact of Asean+3’s banking sector on the development of the Asian Bond 
Market.  The size of banking sector was found to be negative and significant in the 
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regressions, supporting the hypothesis that the dominant banking sector in Asia has been 
a negative influence on the bond market.  We have also verified that banks deter the 
growth of the bond market through its provision of credit to corporations, which reduces 
the need for the latter to finance through the bond market.  This observation stems from 
the negative and significant coefficient of private credit provided by banking sector.  
Our results also show that by improving the level of human capital in a host country, the 
level of bilateral bond holding can be increased very significantly. 
Chapter 6 provided a sensitivity analysis which was undertaken to check the 
robustness of the results in terms of the independent variables.  Instead of using 
Asean+3, we separated the variable into its component countries, namely Asean, Japan, 
Korea and Hong Kong.  The sensitivity analysis confirms the robustness of the majority 
of the findings.  In addition to verifying the results, the separation of Asean+3 into its 
component countries enables us to examine the impact of different countries on the level 
of bilateral bond holdings within Asean+3.  We found that Hong Kong has a great 
influence on the level of bilateral bond holdings in the region through the financial 
channel.  The openness of the territory is also a significant factor that has a positive 
impact on the level of bond holdings.  Korea, on the other hand, seems to have the 
greatest impact on the region.  The dummy variable for Korea usually has the largest 
positive coefficient while the omission of Korea from the group usually results in a 
significant reduction of the coefficient size of the group’s dummy variable in the 
regression.  Despite being the second largest economy of the world, Japan has a 
relatively limited influence on Asean+3.  This observation comes from the relatively 
small coefficient of Japan’s dummy variable that is sometimes statistically insignificant. 
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Further changes were made to the sample size to observe the effect of different 
geographical arrangement on the Asian Bond Market.  By matching the sample with 
different geographical arrangements (e.g. Asean+2 and Asean+1), we observe that  
Asean+3, Asean+2 and even Asean+1 are geographical arrangements that have a positive 
and significant dummy variable, which implies a positive effect can be utilized through 
measures such as regulatory harmonization.  Unfortunately, Asean alone may not be 
sufficient to create a dynamic Asian Bond Market as its dummy variable has been found 
to be consistently insignificant. 
This thesis provides an empirical study on the determinants of bilateral bond 
holdings.  By identifying the determinants, policy makers can make changes that aim to 
encourage a greater level of bilateral bond holdings.  Unfortunately, this thesis cannot 
provide policy makers with a roadmap to the creation of an Asian Bond Market in terms 
of sequences of changes.  Further research is needed on that subject.  Since the 
proposed creation of the Market, many initiatives have taken place.  It may be beneficial 
to quantitatively study the effects of these initiatives now. 
A few interesting points that were brought up by this thesis deserve further 
investigation.  Firstly, the unique impact and influence different countries have on the 
region’s bond market.  In this thesis, we found that despite its huge size, Japan’s 
influence on the region’s bond market is significantly less than that of Korea, Hong Kong 
and Singapore.  Furthermore, Hong Kong seems to have an impact on the region 
because of its financial sector development and openness.  These evidences lay a 
foundation for further studies.  Future research on this line may prove to be fruitful in 
terms of identifying different roles played by these countries in the region.   
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Related to this point is the issue of geographical arrangements of the Asian Bond 
Market.  Given that different countries impact on the region in a different manner, 
different arrangements for the Asian Bond Market may bring about different outcomes.  
This thesis tested the different geographical arrangements of the Asian Bond Market 
based on regressions of the dummy variables as a form of sensitivity analysis, not as a 
separate subject.  Therefore, much improvement can be made.  Firstly, data limitations 
in this thesis do not allow us to thoroughly investigate the matter.  Secondly, different 
estimation methodologies may bring about better estimates.  Since no other literature 
has examined this subject, future research seems to be promising. 
The role of banking sector remains an interesting topic in Asia.  This thesis provides 
strong evidence that the strong banking sector in Asia, particularly East Asia, is a 
stumbling block to the creation of an Asian Bond Market.  Given the important roles 
banks play in a modern economy, it is worthwhile for future studies to pay more attention 
to the banking sector in examining the development of Asian Bond Market.  It would 
also be particularly interesting for policy makers to find out how one can turn the banking 
sector from a stumbling block to a building block for the Asian Bond Market. 
Finally, countries such as China are not involved in this study as a host country due 
to data limitations.  The rise of China is plain for everyone to see and the country is 
exerting a greater influence on different parts of the region.  This thesis found that 
different countries impact the region differently.  In this context, should more data be 
available, it would definitely be interesting to update the study and examine the effect of 
China on this region.   
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APPENDIX 
Variable Description Source 
GDP GDP at current US$ World Bank's WDI 
Distance Distance between the capital of two countries 
Prof Andrew Rose's 
Website 
Land Border Dummy Dummy variable = 1 if two countries share a land border 
Prof Andrew Rose's 
Website 
Common Language Dummy Dummy variable = 1 if two countries have a common language 
Prof Andrew Rose's 
Website 
Control on Bond 
Transactions 
Dummy variable = 1 if bond control 
is a feature of the financial system 




LIBOR London Interbank Offer Rate Datastream 
Interest Rate Interest Rate IMF's International Financial Statistics 
Exchange Rate Exchange Rate IMF's International Financial Statistics 
Size of the Banking Sector Bank Credit to the Private Sector IMF's International Financial Statistics 
Size of the Stock Market Stock Market Capitalization IMF's International Financial Statistics 
Quasi Liquid Liability Quasi Money that is owed IMF's International Financial Statistics 
Literacy Index Adult Literacy Rate World Bank's WDI 
Secondary School 
Enrollment 
Percentage of population enrolled 
into secondary school World Bank's WDI 
Tertiary Institution 
Enrollment 
Percentage of population enrolled 
into tertiary institutions World Bank's WDI 
Life Expectancy Number of years expected to live at birth World Bank's WDI 
M2/GDP Money and Quasi Money expressed as a percentage of GDP World Bank's WDI 
Regulatory Quality Quality of Regulations based on surveys World Bank  
Government Effectiveness Efficiency of Governments based on surveys World Bank  
Control of Corruption Control of Corruption based on surveys World Bank 
Trade Trade expressed as a percentage of GDP World Bank's WDI 
Exchange Rate Volatility Author's Calculation based on Data from IMF  
IMF's International 
Financial Statistics 
Years Required to Solve 
Insolvency Years Required to Solve Insolvency 
Prof Andrew Rose's 
Website 
 
 
 
